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Research 


Horizons 


Printed Circuit 
Definitions— 


Admittedly, the term “printed circuit” lacks pre- 
cision. Yet it has become accepted, and in the way of 
being generic, because of want of anything better. 
There is need, however, for standard definitions for 
the rapidly expanding nomenclature in this field. 

RETMA is actively at work in this direction. It is 
understood that a task group of Committee 40 on 
Printed Circuits has agreed on a set of tentative 
definitions. It will define such terms as printed cir- 
cuit, printed-circuit assembly, printed wiring, printed- 
wiring assembly, as well as associated terms such as 
embedded circuits. 

Another task group has for its objective the devel- 
opment of standards for components for printed wir- 
ing. This too is badly needed in view of the multitude 
of components that are being offered under this label. 

Standard definitions will soon be as badly needed 
in the transistor field, particularly for components 
described as “transistor components.” 


Probing for 
Contact Failure 


Extremely thin surface films built up by oxidation, 
tarnishing, finger prints or similar means may act as 
insulation on silver and other metal contacts, thereby 
causing performance failure. Chemical means for de- 
tecting and analyzing such films are difficult to apply; 
they may often destroy or impair the contact surface. 
A resilient ultra-thin platinum wire probe (see head- 
piece illustration above) developed at the General 
Electric Research Laboratory can now be employed 
to detect such insulating areas even on highly buffed 
and machined surfaces. Some areas are found to be 
permanent; others can be removed with suitable 
solvents. 

Voltages are applied through the probe to effect 
a dielectric breakdown of the films. A relationship 
between these breakdown values and various types 
of films can be established. The physical details of 
the probing operations are also observed through high- 
power microscopes to provide further details of the 
film structure and mechanism. 
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Loop-shaped platinum wire (about one-thirtieth as 
thick as a human hair) is used at the General Elec- 
tric Research Laboratory as a probe to detect and 
analyze extremely thin (often invisible) films that 
act as insulating areas on electrical contacts. (See 
details below) 


Tritium-Activated 
**Atomic”’ Battery 


Experimental batteries utilizing radioactive tritium 
provide an output of up to 400 volts at 0.01 to 1.0 
microwatts. Useful life is said to be from 10 to 30 
years, depending on the design. Developed by Tracer- 
lab, Inc., on a Signal Corps contract, the battery com- 
prises essentially a series of bimetallic plates function- 
ing as electrodes and surrounded by the radioactive 
medium. The housing is a small cylinder-shaped case 
smaller than a conventional flashlight battery. Poten- 
tial applications: hearing aids; radiation-detection de- 
vices; electrical fuses or trigger alarm devices; sensitive 
instruments in general that require low-level, but 
long-life, power supplies. 

No radioactive hazard is associated with the use of 
these batteries, according to Tracerlab engineers, since 
the beta rays emitted are so weak that they can be 
completely absorbed by a piece of newspaper. Cost 
of the tritium used in the batteries ranges from $1 to 
$100 per battery (at current prices), depending on 
battery rating. 


And Now—the 
Solar Battery 


An experimentally efficient device able to directly 
utilize solar power to generate electricity was bound 
to create first-page newspaper headlines. The recent 
“solar” battery announced by the Bell Telephone 
Laboratories is another milestone in the field of semi- 
conductor research, since the device utilizes several 
parallel arrays of linked wafer-thin silicon strips. It 
is said to be able to deliver 50 watts per square yard 
of surface. Conversion efficiency is 6 per cent. 

With improved designs and construction techniques 
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connect with cannon! 


At aircraft firewalls. . 

and wherever high temperatures are involved... 

you can get protection by using Cannon Steel Shell High 
Temperature Connectors to protect your electrical circuits. 


Cannon made the first multi-contact firewall and 
high-temperature connectors... 

and is still the leader in the field with the greatest 
variety of fireproof connectors available today. 


Cannon Fireproof AN-‘‘K’’ Connectors 
effectively block dangerous fire paths by 
preventing passage of open flame at 2000° F. 
laren aya Cee Melia 
electrical circuitry during that time 

to meet military specifications. 


Other Cannon firewall type connectors... 

the AN-‘‘FW’’ and K-‘‘FW’’... block fire paths for 

5 minutes at 2000° F., but circuitry is not necessarily 
maintained. A third application, not designed for 
firewall use, withstands 500° F. continuous heat 

and maintains circuitry. Hermetically sealed connectors 
are adaptable to this application. 
















Cannon High Temperature Steel Shell Connectors are 
used in general industrial applications. 

Combinations of various parts can be made to suit many 
high temperature applications. Inserts of glass-filled or 
asbestos-filled material. Wall- or box-mounting 
receptacles. Straight or angle 90° plugs. Solderless 
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it is expected that the efficiency will be substantially 
enhanced. The energy conversion process is entirely 
photoelectric and there are no moving parts; an al- 
most indefinite life is therefore theoretically possible. 

Eventually, applications are seen as power supplies 
in low-power mobile equipment, battery chargers at 
amplifier stations in rural telephone systems that 
utilize transistor circuits, and in mobile radio-tele- 
phone systems. 


New Motor Standards 
on the Horizon— 


Several new standards in the motor and generator 
field are in the making: 

NEMA’s Motor and Generator Section has been 
giving considerable study to rerating squirrel-cage in- 
duction motor frames in the larger sizes. A proposal 
has been active now for over a year in relation to the 
open type 4-pole motors in frames 364 to 505. Re- 
ratings of the smaller frames have left a gap between 
frame 326S for future designs and the present frame 
404. But it will probably be some time before definite 
dimensional figures are established. 

A proposal to standardize on Class B insulation tor 
dripproof 60-C rise d-c industrial motors and gener- 
ators is before the NEMA General Engineering Com- 
mittee. Class A insulation would be dropped com- 
pletely. Pending formal adoption of the proposal by 
NEMA, several manufacturers are developing tenta- 
tive designs based on the use of Class B insulation. 

Informal opinions from motor users among machin- 
ery manufacturers are being sought to bring in the 
user viewpoint. 


Silicone-Rubber 


Encapsulation 


A resilient dielectric coating is provided by a sili- 
cone rubber paste (Dow Corning’s Silastic X-20007 ). 
On the basis of preliminary data, this paste is indicated 
for embedment and encapsulating of electronic compo- 
nents and subunits. Resiliency of silicone rubber at 
both low- and high-temperature extremes makes its use 
particularly advantageous in certain applications. High 
thermal conductivity provides rapid thermal dissipa- 
tion. Heat stability, resistance to moisture and to 
oxidation, ozone and weathering are other favorable 
characteristics. 

Preliminary vulcanization is not necessary; the mate- 
rial cures rapidly. Flow characteristics make it possible 
to encapsulate intricate as well as simple contours. 


High-Temperature 
Lightweight Alloy 


Lighter than stainless steel by some 20 to 25 per cent. 
a new high-temperature alloy has been developed at 
the Naval Ordnance Laboratory. The new material. 
designated Thermenol, is a modification of a magnetic 
material, 16-Alfenol, developed earlier in the NOt. 
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Magnetics Division. The modification consists of smal] 
additions of certain metals such as vanadium or molyb- 
denum plus suitable heat treatment. Physical charac- 
teristics include high tensile strength and high resist- 
ance to corrosion. 

Prime applications are seen in aircraft equipments 
such as jet engines. Other uses, however, are also in 
view. Excellent electrical resistivity points to possible 
uses as heater elements in appliances and low-tempera- 
ture furnaces. None of the traditional (and frequently 
scarce) alloying materials, such as cobalt, nickel and 
chromium, is needed. 


Thermoelectric 
Space Heater 


Novel space heater, developed for the Quartermaster 
Corps through a research contract at Rensselaer Poly- 
technic Institute, utilizes self-generated thermoelec- 
tric power for operating several small air-intake and 
exhaust fans. It has been specifically designed for use 
in remote Army installations. (Patents have been 
granted to Prof. F. J. Bordt, Jr., and A. J. Shine. ) 

Heart of the design is an arrangement of thermo- 
couples built into the walls of a combustion chamber 
that employs liquid fuel (gasoline, kerosene or jet 
oil). Each thermocouple comprises two small pins. 
Hot end of the pin is stainless steel and extends into 
the chamber; the cold end is copper and extends in- 
to the outside air. The pins are connected inside the 
ceramic wall with nickle-chrome and constantan wires. 
Current produced by thermoelectromotive force is 
then fed off into a trunk line that serves a fan motor. 

A pilot model has a combustion chamber about 10 
in. in diameter, and about 12. in. high. Long heat ex- 
changer placed on top of the combustion chamber 
brings the space heater to the normal ceiling height. 
Some 2400 thermocouples are used in the pilot model 
(this means 4800 pins). The pins are uniformly spaced 
(horizontally and vertically ) % in. apart in 4 in. x 7 in. 
panels. There are 8 panels in all. Two panels develop 
the 242 watts necessary to operate each of the 4 fans. 
Cold air is drawn in by the fans at a low level, then 
is heated by being passed in close contact with the ex- 
haust from the combustion chamber, and is finally dis- 
charged at high velocity to blanket the ceilings and 
walls to provide the necessary heat. 


Built-In 
Silence 


The effect of ambient noise on operator perform- 
ance is a recognized industrial problem. A substantial 
volume of such noise of course emanates from plant 
machinery. How much human-engineering design ef- 
fort has been made by machine tool builders and other 
industrial machinery manufacturers to reduce the 
noise-level of their equipments? 


—A. E. J. 
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EDITORIAL 


The Components Engineer 


ONE OF THE OLDEST principles of mass pro- 
duction is the “division of labor,” first set 
forth in 1776 by the economist, Adam 
Smith, in his book, “Wealth of Nations.” 
By dividing the work task up into simple 
steps, each worker became adept at his 
own specialty and the output of the group 
was increased enormously over the older 
method of one man performing every op- 
eration successively. In modern times, 
this idea has been applied on an industry 
level. Seldom does one manufacturer make 
his product starting from raw materials 
only. More likely he integrates into the 
product many component parts made by 
specialists. Thus product design today in- 
volves the selection of both component 
parts and materials as well as broad en- 
gineering design considerations. It is upon 
such an economic base that publications 
like ELecrricAL MANUFACTURING are built. 

There can be components within com- 
ponents, but eventually the problem faced 
by the component manufacturer is choice 
of materials and their configuration. Com- 
ponent development calls for the services 
of the chemist, the metallurgist, the physi- 
cist, as well as of engineers serving as pro- 
duction specialists and also working with 
customers on application problems. An 
“opposite number,” a man having the re- 
sponsible function of a components en- 
gineer, is needed on the customer’s en- 
gineering team to complete full liaison be- 
tween vendor and user. 

Speaking before the 1954 Symposium on 
Electronic Components held in Washing- 
ton last month, Robert C. Sprague of the 
Sprague Electric Company, defined the 
functions of the components engineer. He 
would have as his centralized function the 
selection, testing, approval and quality con- 
trol of components to be purchased and 


incorporated in the product. His presence 
in a large manufacturing concern would 
solve the vendor's problem of reaching the 
interested specialist and contributing ex- 
pert advice while the product is still in the 
design stage. Mr. Sprague’s philosophy is 
“For want of a nail...” The product 
almost invariably fails because of the 
wrong choice or application of some com- 
ponents. But unfortunately the compon- 
ent engineer is today largely conspicuous 
by his absence. 

Like electromechanical engineering, 
component engineering is not a degree 
course.* Engineering college deans prob- 
ably would shun it as too vocational. But 
component engineering could be taught on 
a graduate level, possibly with funds from 
industry. On-the-job training is the other 
answer, although there are difficulties here 
in providing the broad background needed. 
For to apply components correctly under 
the particular environmental conditions en- 
countered calls for a knowledge of all kinds 
of materials as well as mechanical and 
electrical design. 

The Military was among the first to 
recognize the important part that com- 
ponents play in systems engineering. 
Through Components Branches set up in 
every Government laboratory, and through 
industry component panels and advisory 
boards, the Armed Services have sponsored 
and guided the development of electrical, 
electronic and mechanical components to 
meet their exacting needs. They have set 
up both the specifications and the rigid 
test procedures needed to meet them. The 
larger industrial firms might well match 
this pattern. One step might be to broaden 
the function of the Standards Engineer as 
a member of the design team. 


* See April 1951 Editorial, “‘It Isn't Taught in College.” 
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Recent Developments in 


Wire-W ound 


Resistors 


Test results of moisture and corrosion resistance 


of accurate and power wire wound resistors using Signal 


Corps Standard Moisture Resistance Test for Component Parts. 


Means of preventing failure are discussed. 


Ralph A. Osche, Electronics Engineer 
SIGNAL Corps ENGINEERING LABORATORIES 


Fort Monmouth, New Jersey 


FIXED WIRE-WOUND RESISTORS, in both precision (or ac- 
curate) and power types, continue to be the most 
suitable for many applications in military and com- 
mercial electronic equipment, even though consider- 
able progress has been made in the development and 
manufacture of alternate designs. This is especially 
so in those cases where resistance values must be 
held within close tolerances, and where low tempera- 
ture coefficient and stability are of prime importance. 

The names “precision” and “accurate” as applied 
to resistors are used interchangeably, with precision 
being the older one, and accurate the official designa- 
tion by the Signal Corps. Accurate wire-wound fixed 
resistors are non-inductively wound of insulated re- 
sistance wire on bobbins or spools. The maximum 
resistance tolerance is 1 per cent. They are manufac- 
tured for military applications with resistances from 
0.1 ohm to about 7 megohms and power ratings from 
% watt to 1 watt. They are suitable for continuous 
full-load operation at ambient temperatures up to 85 C 
and if suitably derated, up to 105 C. 

Power resistors consist of tubes wound generally 
with a single layer of bare resistance wire (round, 
flat-wound ribbon, or edgewise-wound ribbon) and 
protected by a coating of insulating, moisture-resistant 
material. They are made with resistance values from 
0.1 to 200,000 ohms for military purposes. The re- 
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sistance tolerances are 5 per cent for values greater 
than 1 ohm and 10 per cent for less than 1 ohm. Some 
types may be used at operating temperatures up to 
350 C, 

The inherent direct current properties of wire- 
wound resistors are reasonably well fixed and are in 
general satisfactory. However, the resistance values 
are susceptible to change during normal life when 
wide variations in humidity and temperature are en- 
countered. 


Moisture Resistance Test. An effective means for 
determining the failure rate of wire-wound resistors 
due to corrosion is the Signal Corps Standard Mois- 
ture Resistance Test for Component Parts. This test 
is included in Military Specifications, MIL-R-93A, 
“Resistors, Fixed, Wirewound (Accurate )” and MIL- 
R-26B, “Resistors, Fixed, Wirewound (Power Type).” 
The resistance changes brought about in resistors 
during this test are reviewed here. 

In addition to the humidity phase, the Standard 
Moisture Resistance Test includes temperature cy- 
cling, vibration, low temperature exposure, and elec- 
trical conditioning. This test includes the following 
steps as shown in Fig. 1. The resistors are prepared 
for the test by being dried for 24 hr at 40 C and then 
held at 25 C and 50 per cent relative humidity until 
the test starts. The resistance value is measured by a 
standard procedure under specified conditions. Also, 
the insulation resistance between the resistor terminals 
and the mounting hardware is measured at this time. 
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cycle only 


Six samples are used in the test and three of them 
are subjected to rated power intermittantly, and the 
other three are subjected continuously to a 100-volt 
d-c polarizing potential during specified portions of 
the test. The temperature is raised to 65 C, and the 
relative humidity to 90-95 per cent, for 3 hr. The 
temperature is reduced to 25 C, and raised to 65 C for 
another 3 hr. It is again reduced to 25 C. After any 
five of the first nine of the ten specified cycles, the 
temperature is reduced to —10 C, with the humidity 
uncontrolled, for 242 hr. After returning to 25 C and 
90-95 per cent humidity, the resistors are vibrated for 
15 min under specified conditions. During the other 
four cycles the resistors are held at 25 C and 90-95 
per cent humidity until the end of the 24-hr cycle. 
The test consists of ten cycles as described and _ re- 
quires ten days for completion. 


Accu rate Resistors 


Although accurate wire-wound resistors are widely 
used, they do have the disadvantages of high cost 
and large size. For instance, a 1-megohm accurate re- 
sistor requires about 3500 ft of 0.0015-in. diam wire 
costing about $4. Also, the space occupied by that 
amount of wire is quite definite. Using smaller wire 
contributes to smaller overall size, but the resistor is 
then more subject to failure by corrosion. As a result, 
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FIG. 1—Resistors must undergo Signal 
Corps Standard Moisture Resistance Test 
for Component Parts. One cycle of 10- 
day test is shown. Full electrical load is 
applied to one half of test lot, and 100- 
volt d-c polarizing voltage to remainder 
during portion of each cycle. Low tem- 
perature and vibration steps (7a and 7b) 
are included in any 5 of the 10 cycles. 
Test provides evaluation of corrosion re- 
sistance and failure due to humidity. 


the conventional accurate resistor is a compromise 
which considers cost, size, and the effects of corrosion. 

The resistors used in the humidity resistance tests 
described are conventional in design. They use ce- 
ramic pi-section forms, enameled wire, varnish or 
wax impregnating or dipping after which a paper 
label is added, and a final varnish or wax dip. Resist- 
ance wire ().0015 in. in diameter is used, unless other- 
wise stated, as this is the minimum nominal diameter 
permitted in MIL-R-93A. Waivers are at times granted 
because of special conditions, and therefore finer wire 
is included in certain of the tests. Also, the maximum 
values of resistance for a given physical size or power 
rating are used. These conventional resistors, var- 
nished or waxed, but otherwise unsealed, provide 
excellent specimens for evaluating wire performance 
under high humidity conditions because corrosion 
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failures are almost certain to result. In general, evalu- 
ations can be made by using open circuits or out of 
tolerance resistance changes as the criterion of failure. 
A description of the tests using various sets of con- 
ditions follows. 


0.0015 vs 0.001 Wire. A group of 24 unsealed ac- 
curate resistors, identical except for wire size, were 
subjected to the Standard Moisture Resistance Test. 
Twelve were wound with 0.0015-in. wire and the other 
12 with 0.001-in. wire. The purpose was to determine 
if there is any significant difference in the mortality 
rate of resistors wound with 0.0015-in. wire as called 
for in MIL-R-93A and the finer wire. Electrical con- 
ditioning consisted of 100 volts d-c applied between 
the resistor terminals and the mounting hardware. 
Results show that the 12 resistors wound with 
0.0015-in. wire, one developed an open circuit and 
nine changed resistance by more than 1 per cent dur- 
ing the 10-cycle test. Of the 12 resistors using 0.001-in. 
wire, ten failed completely and the other two changed 
more than the allowable 1 per cent. These results 
support the opinion that the failure rate varies in- 
versely with the wire diameter in resistors where the 
wire is not adequately protected. Furthermore, it in- 
dicates that there is no assurance that the 0.0015-in. 
diameter specified as the minimum is sufficiently large 
to provide reliability without resorting to the sealed 
construction. 


Polarizing Potential. Two groups of identical accu- 
rate resistors, both wound with 0.0015-in. wire, were 
tested for humidity resistance to determine the effects 
of polarizing potential on the mortality rate. Those in 
one group were subjected to 100 volts d-c between 
the terminals and the mounting hardware, and the 
other group had no voltage applied. Two thirds of 
those in the polarized group were open circuited after 
the ten cycles, while all of those which were unpolar- 
ized completed the test with resistance changes of 
less than 2 per cent. 

Another test was made to determine the effect of 
different values of polarizing voltage. One group of 
eight resistors received the standard 100 volts d-c, 
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FIG. 2—Samples of encapsu- 
lated resistors having high re- 
sistance to corrosion due to 
high humidity conditions. Re- 
sistance values of samples 
range from 1 ohm to 4 meg- 
ohms. Power ratings are from 
% to 1 watt. 


and the other received 50 volts d-c. After ten cycles 
each group showed seven failures. The 100-volt group 
had five open circuits and two excessive resistance 
changes, and the 50-volt group had four open circuits 
and three excessive changes in resistance. This indi- 
cates there is no significant differences for these 
values of polarizing voltage. 


Nine-Year Review. Moisture resistance tests on un- 
sealed accurate resistors made at the Signal Corps 
Engineering Laboratories from 1945 to the present 
were reviewed. Approximately 300 resistors made by 
15 different manufacturers were included to provide 
a good overall representation of various impregnating 
and coating materials. This review shows that more 
than 50 per cent of the resistors failed during the 
tests. The failures were about equally divided between 
open circuits and resistance changes greater than | 
per cent. For the purposes of this review, permanent 
changes in resistance greater than 20 per cent were 
included in the open circuit group. The review shows 
there was no specific coating or protective treatment 
that could be considered to be effective in increasing 
the reliability of resistance wire under the extreme 
conditions of humidity and electrolysis in the Stand- 
ard Humidity Resistance Test. 


Sealed Resistors. Solder sealed resistors have been 
tested and found capable of resisting the corrosive 
action of high humidity conditions. When failures 
occur in the solder sealed type of construction, they 
can usually be traced to defects in the seal, such as 
voids in the solder. 

Accurate resistors encapsulated in plastic and in 
epoxy resin (Fig. 2) were subjected to the Standard 
Moisture Resistance Test. The results of the tests in- 
dicate that the encapsulated resistors successfully 
resist corrosion even with 0.0009 in. diam wire. These 
tests were conducted during the last two years and 
include the products of five manufacturers. Unless 
otherwise noted, the wire diameter is 0.0015 in. 


Plastic Molding. Six identical resistors wound with 
(0.0009 in. diam wire and molded in plastic were sub- 
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jected to the Standard Moisture Resistance Test. After 
completion of the ten cycles, the resistance changes 
ranged from zero to 0.1 per cent. 


Epoxy Resin Encapsulation. Six identical resistors 
encapsulated in epoxy resin were subjected to the 
moisture resistance test. The changes in resistance 
ranged from zero to 0.73 per cent. 

Six identical resistors (epoxy resin encapsulated ) 
were subjected to five cycles of the Salt Water Im- 
mersion Test of JAN-R-93, Characteristic A. In this 
test, the resistance change of the six resistors ranged 
from zero to 0.05 per cent. 

The salt water immersion test was eliminated from 
the specification for accurate resistors because of the 
inability of available resistors to successfully pass it. 
However, with the development of encapsulated re- 
sistors, it is being restored and will appear in MIL- 
R-93B which will be released shortly. It consists of 
the following steps. Rated power is applied to the 
resistors for 1 hr, after which the resistance is meas- 
ured using the heating potential as the voltage source. 
Within 5 sec after removal of power, resistors are 
immersed for one hr in saturated salt water main- 
tained at 85 C. They are then removed and immersed 
for 1 hr in another saturated salt water bath main- 
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FIG. 3 (Left)—Comparison of average insula- 
tion resistance of unsealed (a) and encapsu- 
lated (b) resistors during moisture resistance 
test. Improved performance of encapsulated 
types led to higher requirements in military 
specification. 


FIG. 4 (Bottom)—Temperature derating curve 
for accurate wire-wound resistors. Curve (a) 
shows how power input of unsealed resistors 
must be reduced when ambient temperature is 
above 85 C to avoid exceeding maximum oper- 
erating temperature of 105 C. Curves (b) and 
(c) indicate what may be expected in encap- 
sulated resistors, based on limited tests to date. 


tained at 0 C. After removel they are rinsed in tap 
water, dried, and operated at rated power for 2 hr. 
The cycle is repeated five times, after which the 
resistance is measured again. 

Six identical resistors encapsulated in epoxy resin 
were subjected to the moisture resistance test and 
then the salt water immersion test. After the moisture 
resistance test, the resistance change was from zero 
to 0.09 per cent. One resistor was disassembled for 
inspection and the remainder put through the salt 
water test. Resistance changes in the five resistors 
then ranged from 0.01 to 0.07 per cent. 

A total of 107 epoxy encapsulated resistors were 
tested for moisture resistance during the last two 
years, including those mentioned above. On these, 28 
were wound with 0.001]-in. diam wire and the re- 
mainder with 0.0015-in. wire. The results are as 
follows: One hundred resistors, including all 28 
wound with 0.001-in. diam wire, showed changes less 
than 5 per cent; four changed between 0.5 and 1 per 
cent; and three between 1 and 2.6 per cent. There 
were no open circuits. 

These results indicate that plastic and epoxy resin 
encapsulation offer a high degree of protection of the 
resistance wire from corrosion due to high humidity 
conditions. Open circuits have disappeared completely 
in these tests, and less than 3 per cent had an exces- 
sive change in resistance. 


Insulation Resistance. The insulation resistance of 
unsealed accurate resistors could not be maintained 
above the required 50 megohms after the moisture re- 
sistance test, and the rigid requirements were relaxed 
to a considerable degree. Because the encapsulated 
resistors maintain insulation resistance at a high level 
during the test, as shown in Fig. 3, the requirements 
for high insulation resistance have been restored in 
MIL-R-93A. The latest amendment, now under prep- 
aration, specifies that the insulation resistance of all 
samples tests must remain greater than 100 megohms. 


Operating Temperature. The maximum ambient 
and operating temperatures are 85 C and 105 C 
respectively for accurate wire-wound resistors having 
a resistance tolerance of 1 per cent. An appropriate 
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derating curve is shown as Curve A in Fig. 4. Curves 
B and C are anticipated performance curves for epoxy 
encapsulated resistors. These curves are based on the 
limited amount of load life testing carried out to date 
and are subject to revision. 

Five ‘s-watt resistors were salvaged from the mois- 
ture resistance and salt water tests described above. 
They were subjected to 100 C ambient temperature at 
“~ power rating with power on for 12 hr and off for 

2 hr for a total of 500 hr. The maximum resistance 
bes at the end of the test was less than 0.1 per cent. 
One unit was disassembled for inspection and the 
remaining four subjected to the same load conditions 
at an ambient temperature of 150 C. After this test 
the resistance changes ranged from 0.10 to 0.24 per 
cent, well within the permissible change. However, 
the epoxy resin discolored, indicating that the 150 C 
plus the temperature rise was excessive. 

Four ‘-watt epoxy encapsulated resistors (0.250 
megohm ) were subjected to full rated power, 1% hr 
on and *% hr off, at an ambient temperature of 150 C. 
After 504 hr the resistance changes were from —0.30 
per cent to +0.39 per cent, well within the limit. 

Four %4-watt plastic molded resistors (30,000 ohms ) 
were subjected to three times rated power (0.75 watt) 
for 1% hr on and *% hr off in an ambient temperature 
of 105 C for 1000 hr. None of the resistors changed in 
value in excess of 0.01 per cent. 


Power Resistors 


The problems affecting reliability of power type 
wire-wound resistors are conside rably different than 
those of the accurate types. This is because of the 
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FIG. 5—Samples of “cast” power 
resistors. They are one half the 
weight of ceramic core resistors, 
dissipate heat faster, and operate at 
higher temperatures. Power ratings 
are from 12 to 125 watts, and re- 
sistance from 1 to 125,000 ohms. 


_— 


FIG. 6— Samples of uninsulated 
(left) and insulated boro-carbon 
film resistors. They are smaller and 
less expensive than wire-wound 
units, and are used as alternates in 
some applications. Resistors shown 
have resistance values from 10 
ohms to 10 megohms, and power 
ratings from % to 2 watts. 
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basically different construction and circuit conditions. 

In a power resistor bare resistance wire is space 
wound in a single layer. The wire is protected by a 
coating of vitreous enamel. The enamel effectively 
eliminates corrosion of the wire as a factor in reli- 
ability. However, other factors must be considered 
such as higher operating temperatures, thermal shock 
and current carrying capacity of the wire. Larger wire 
sizes, with a minimum diameter of 0.00175 in., are 
used because of larger currents to be carried. 
data on several hundred standard 
wire-wound resistors have been collected at 
the Signal Corps Engineering Laboratories during and 
subsequent to World War II. In the Standard Mois- 
ture Resistance Test approximately 5 per cent of the 
resistors tested developed open circuits or changed in 
value beyond the permissible 5 per cent. 
for the low failure rate are: 

1. Larger wire diameter not less than 0.00175 in. 
and in most cases 0.0025 in. 

All units were of sealed construction (vitreous 

enamel is considered as effective as solder seals.) 

3. Bare resistance wire in a single layer was in 95 
per cent of the units tested. 


Performance 
power 


The reasons 


Cast Power Resistors. A wire-wound tubular power 
resistor having a very thin wall is made by the “cast- 
ing” technique. It differs from the conventional power 
resistor in that the ceramic tube on which the wire 
is normally wound is eliminated to provide a sub- 
stantial saving in weight. The resistor is coated with 
a silicone or vitreous enamel for moisture proofing. 

Cast resistors have the following advantages over 
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FIG. 7—Tin oxide film 
_ gesistors are used in 

_ both accurate and pow- 
er applications. Samples 


. ratings from 1 to 115 
watts, 
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shown here have power 


and resistance 
values from 10 ohms to 
1 megohm. 


those of conventional design: Approximately 50 per 
cent lighter. Greater power dissipation capabilities. 
Lower temperature rise for a given power input. 
Operation, at 350 C. Low thermal capacity to provide 
faster heating and cooling. Consistently satisfactory 
performance with wire as small as 0.001 in. diam. 

A number of tests were made on cast resistors 
during the past three years. Prior to the moisture re- 
sistance test, the resistors were tested for power rating, 
dielectric strength, insulation resistance, thermal 
shock (from rated hot spot temperature of 350 C to 

55 C air blast), and momentary overload (ten 
times rated power for 5 sec). The results given below 
show that there were no failures due to excessive 
change in resistance or low insulation resistance. 

Six resistors wound with 0.001 in. diam wire and 
coated with silicone. Change in resistance, 0.01 to 
0.05 per cent. Change in insulation resistance, from 
greater than 50,000 megohms to range of 1300 to 
50,000 megohms. 

Six resistors wound with 0.001 in. diam wire and 
coated with silicone. Change in resistance, 0.03 to 0.17 
per cent. Change in insulation resistance, from greater 
than 50,000 megohms to range of 10,000 to 50,000 
megohms. 

Six resistors wound with 0.0017 in. diam wire and 
coated with vitreous enamel. Change in resistance, 
zero to 0.4 per cent. 

Six resistors wound with 0.002 in. diam wire and 
coated with vitreous enamel. Change in resistance, 
0.1 to 0.4 per cent. Change in insulation resistance, 
from greater than 50,000 megohms to range of 13,000 
to 50,000 megohms. 
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Twelve resistors wound with 0.002 in. diam wire 
and coated with vitreous enamel. Change in resist- 
ance, 0.15 to 1.15 per cent. Change in insulation re- 
sistance, from greater than 50,000 megohms to range 
of 8200 to 450,000 megohms. 


Conclusion 


The moisture resistance tests with both the accu- 
rate and power types of wire-wound resistors point 
out that effective protection of the resistance wire 
against corrosion is of paramount importance in the 
reliability of these units. When the protection is 
adequate, wire size as a factor in failure due to corro- 
sion becomes of minor importance. Considerable de- 
mand exists for increased resistance range and smaller 
size of both accurate and power type resistors. Present 
indications are that further wire size reductions can 
be made due to recent advancements in the art of 
protecting the wire against the effects of humidity and 
electrolysis. Also, progress is being made in the field 
of non-wire-wound resistors. These include those hav- 
ing a boro-carbon film, a tin oxide film, or a metal 
film. Both the boro-carbon and tin oxide film re- 
sistors are currently being produced and the metal 
film resistors are still in the development and produc- 
tion development stages. Samples of the film resistors 
are shown in the accompanying illustrations, © 0 0 
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Mercury-Are 


Electronie Drive 


In the 30-50 hp Range 


New single-anode tube, the Xatron, makes it possible to 


shorten gap between smaller thyratron drives and high-horsepower 


mercury-are types. [R-drop compensation, controlled acceleration. 
current limit and peaking control are features of the drive. 


A. J. Humphrey and K. L. Shrider 
Development Engineers 


RELIANCE EvLectric & ENGINEERING COMPANY 


ELECTRIC ADJUSTABLE-SPEED DRIVES for use in a-c sys- 
tems in a variety of forms have solved most of the 
problems resulting from the constant-speed_limita- 
tions of a-c induction motors. Many drives of this type 
utilize a d-c drive motor in conjunction with some 
means for transforming powerline alternating current 
into a controlled direct current. One such means is 
the motor-generator system, consisting of a controlled 
generator run by an a-c motor. This system is among 
the most flexible in use today and lends itself well to 
precise control as well as to wide speed range. In 
addition, the d-c drive motor, through control of its 
field, can be made to deliver speeds higher than base 
speed in the constant-horsepower range of the ma- 
chine. This permits higher production rates for appli- 
cations where maximum torque and maximum speeds 
are not required simultaneously. 

Although controlled direct current is successfully 
produced by rotating equipment, the many advan- 
tages of size, weight and simplicity offered by elec- 
tronic rectification have brought about intensive ex- 
ploration in the latter field. Mercury-arc rectifiers are 
utilized for power ranges above 200 hp and, in power 
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ranges below 30 hp, hot-cathode thyratron rectifiers 
have been used. The Reliance Xatron V-S Drive de- 
scribed herein and shown in Fig. 1, narrows the gap 
between 30 and 200 hp by using the smallest of a 
group of newly developed single-anode, mercury-arc 
rectifiers (Xatrons) and a specially devised circuit for 
controlling its functions. 

Electronic conversion units are physically smaller 
than the equivalent rotating conversion units. In addi- 
tion, their control is smaller because it is accomplished 
at the milliampere level rather than the ampere or 
field-current level. Another advantage is the fact that 
time constants are much shorter. Also, maintenance is 
reduced through the elimination of the usual wearing 
parts, such as bearings and brushes, found in rotating 
equipment. Foundation requirements are minor and 
the problem involved in coupling alignment is absent. 

The excellent standard of performance demon- 
strated by the rotating conversion type of drive over 
a period of years made it necessary to establish high 
engineering objectives for the design of the new drive. 
As a result, an almost flat load-speed characteristic 
has been obtained by the use of an IR-drop compen- 
sating circuit. An electric tachometer and an ampli- 
fying circuit are generally required to obtain this 
characteristic in rotating equipment. A circuit per- 
mitting controlled acceleration and deceleration rates 
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FIG. 1—New drive comprises an adjustable speed d-c motor, a control station and the main control 


enclosure. Latter contains the single-anode mercury-are rectifiers, control circuits associated with 


the rectifiers and any magnetic controls needed for the specific application. 


is standard in the Xatron drive and an adjustable 
maximum-current limit has also been included to 
permit acceleration of high-inertia loads at a constant 
current, while holding this current to a value that the 
motor can commutate. Full torque can be obtained at 
zero speed and the undesirable eect of residual gen- 
erator voltage is absent. 

The overload capacity of the Xatron control unit 
is a function of the average current handled by the 
tubes rather than the peak commutating ability o! 
the d-c generator of a rotating m-g set. The mercury- 
pool rectifiers are capable of passing up to 500 per 
cent rated current for short periods. This is note- 
worthy even in comparison with hot cathode thyra- 
trons. The development of the control unit was car- 
ried out at the lowest horsepower range at which it 
was considered economically practical. The first tube 
covers the range between 30 and 50 hp. Normally, 
the tube has a current capacity of 30 amp and a for- 
ward voltage rating of 1000 volts for operation on 
adjustable-speed drives. 


Tube Choice 


The consideration of a type of rectifier to be used 
was based upon several factors: life, size, auxiliary 
equipment, ease of control and availability. Availa- 
bility was explored first to determine what had been 
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done in the field and what could be done. It was found 
that European practice has been to use mercury-pool 
rectifiers in glass bulbs. Several anodes were gen- 
erally built into these bulbs to give them the appear- 
ance of a glass octopus. Bulbs of this type had been 
in use for several decades and many were insured on 
a ten-year basis. They would easily meet the require- 
ments of life, ease of control and availability. How- 
ever, their complicated structures, Fig. 2, could not be 
adapted to American methods of mass production and 
were consequently excluded from further considera- 
tion. 

The ignitron rectifier was widely available in this 
country and had been well received by industry. 
However, most ignitrons were water-cooled and re- 
quired a great deal of power for their control. The 
igniter requirement of 200 volts and 30 amp for posi- 
tive firing seemed to be an almost insurmountable 
difficulty in achieving a small flexible control such as 
was being used for firing thyratrons. 

The thyratron rectifier was considered since the con- 
trol power required was low and the smaller units had 
found wide industrial applications. However, the na- 
ture of the thyratron cathode material limited that 
type of tube to certain operating conditions and a 
definite service life, ending with depletion of the 
cathode material. Also, warm-up time for larger thyra- 
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trons is appreciable unless a great deal of filament 
power is expended. The largest thyratron available 
commercially has a capacity of approximately 16 amp. 
With this rating as the ceiling, such tubes are in- 
capable of covering the upper horsepower range 
needed for a full line of electronic drives. 

The excitron rectifier had been developed in a high- 
current, single-anode form in this country and had also 
been used in Europe for applications where glass bulb 
rectifiers were too small. This type of rectifier func- 
tions with a small excitation arc continuously main- 
tained at the cathode as a source of emission. Most 
of the tubes were equipped with mechanical devices 
to start this pilot arc. These were often cumbersome 
and added greatly to the cost. Grid control was usualiy 
good and was reasonable in power requirements. 

For economic reasons and to prevent arc-back cur- 
rents from passing through the drive motor, it was 
decided to use a bridge circuit, Fig. 3, operating di- 
rectly from a 440-volt, 3-phase circuit. In this circuit, 
the power tubes are operated with their cathodes at 
different line potentials. This made air-cooling de- 
sirable for a simple system because water cooling lines 
would have to be insulated between tubes. It also 


FIG. 2—Glass- 
bulb multiple- 
anode mercury 
pool rectifier 
tube of the type 
used in Europe. 
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FIG. 3 (left)—Power cireuit of new drive showing bridge circuit, operating directly from a 440- 


spurred on the development of a single-anode tube. 

Preliminary investigation of mercury arc rectifiers 
was made with a 5-hp British drive employing a glass 
bulb rectifier. This investigation proved that grid 
power requirements were slightly higher than for gas 
thyratrons. It was also determined that the British 
practice of using a combination of mercury and argon 
helped decrease control power at low operating tem- 
peratures. On the basis of sine-wave control of this 
type of rectifier, it was decided that a peaking system 
should be used to obtain load sharing and positive 
firing among tubes. This peaking system also assures 
that any change in tube characteristics will have 
negligible effect even though temperature variations 
may exist. By applying power only when the tube is 
to be fired, the control] signal power can be substan- 
tially less than with sine-wave control. By biasing the 
tubes off after conduction ceases, fault reduction is 
also accomplished. 


Tube Construction 


The decision to design and build a new tube was 
brought about by the belief that the economic range 
of the proposed rectifier and drive could be extended 
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volt 3-phase a-c line. This circuit limits the possibilities of are-back, a major fault of mercury 
are rectifiers. FIG. 4 (right)—Cross-sectional diagram of Xatron tube. When magnet is energized, 





the starter is pulled from the mercury pool to establish the pilot arc. 
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if a reliable small tube existed. The Xatron tube con- 
struction was based upon a closely-spaced structure in 
which operating mercury vapor pressure might be 
higher than in previous rectifier tubes. It was realized 
that the tube should have an area from which heat 
could be removed rapidly and efficiently. The cathode 
was the logical place for heat removal since much of 
the heat is generated there. Accordingly, the tube was 
built with a metal base and a glass top, Fig. 4. The 
anode and grid were isolated from the cathode by 
a series of baffles and the anode and its lead-in were 
carefully shielded electrically to prevent breakdown. 
Since the anode and grid operate at a much higher 
temperature than the cathode, appreciable heat is re- 
moved from the tube through the glass walls at a 
relatively high temperature. However, because of the 
greater mass of the cathode and the forced cooling 
thereof, ample temperature differential is quickly built 
up to prevent condensation of mercury on the anode, 
grid, and shield. At very low loads, a small resistor 
inside the tube in series with the excitation circuit 
helps prevent unwanted condensation by heating the 
upper regions and thus maintaining a differential 
between the upper part of the tube and the cathode. 


FIG. 6—Exciting system for 
the mercury-are rectifiers. 
There are six identical cir- 
cuits used in each drive. 
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FIG. 5—Sealed, unitized electronic con- 
trol assemblies like that shown above are 
used to reduce servicing. Space within 
case is filled with high-dielectric plastic. 


FIG. 7 — Voltage-ccurrent 
characteristic of starting cir- 
cuit has steep slope. Thus, 
any tendency for are to go 
out is resisted by sharp volt- 
age rise. 
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FIG. 8—Peak-forming networks are shown schematically in 
three drawings at left. Grid coupling between peak formers and 
rectifiers is by means of the circuits on the right. 


Even when considering the many previously men- 
tioned advantages of an electronic adjustable-speed 
drive, we faced the fact that electronics in itself pre- 
sented a decided block to many potential customers. ; 
Regardless of how simply and efficiently an electronic 3V 
circuit is designed there often exists for the men who i iectiiiniibiteenialianatliai 
must maintain and service such a drive a barrier to jnnppanns > ! 


; : sea a 2V ) ! : 
the functional understanding of the circuitry. The ; 
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answer to this objection is found in “Sealpak” units, 
shown in Fig. 5. These sealed, unitized sections bring 
to electronics benefits similar to those established by 
hermetically sealed compressors for refrigerators. Crit- 
ical components are isolated from dirt and corrosive . 
atmospheres. The sealed construction also protects 6V | | | 
fragile components from the effects of vibration. © prererr rr rAeP PZT IAZ IL ILIN ILI LILATE 

An outstanding construction feature is the use of ay | 

miniature-type tubes developed as a result of a joint 0 bro brrrrteIII IOI 
airlines-military research program to improve tube Electrical degrees 
life and reliability. The complete immersion of tube 
terminals in the high dielectric plastic employed in FIG. 9—Timing of control peaks for 
the sealed circuit units permits the use of these supe- each of the six rectifiers is indicated 
rior peanut-size tubes because of the exclusion of dirt on this chart. There are two pulses 
and moisture which is often responsible for insulation used per tube per cycle. 
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Grid control voltage 


*See “Military Tube Improvements Cutting Failures in Half,’’ Etecrarcar 
Manvracturine, April 1954, page 310. 
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FIG. 10—Simplified diagram of drive control circuit. The timing of the pulses from 


the peak forming circuit and, hence, the motor armature voltage are controlled as a 


function of the grid voltage on tube 11V. 


breakdown in conventional open construction. The 
tubes are also spring loaded in their sockets by tube 
shields so that good electrical contact is maintained. 
The unitized circuits are designed so that either pre 
mium tubes or their radio-television equivalent may be 
used interchangeably. This compatible design repre 
sents a distinct service to the user from the standpoint 
of drive reliability and ease of maintenance. 

Each of the sealed circuit units incorporates as 
many as 15 separate components and associated wir 
ing, with external leads brought out to numbered 
screw-type terminals. Since trouble-shooting is  re- 
duced in proportion to the reduction in the number of 
components which must be checked, a sealed circuit 
unit containing 15 components may require mainte- 
nance time which is only 4 ;th the time required for 
an equivalent circuit of standard design. A com- 
plete circuit can be replaced in a matter of minutes, 
using only a screw driver. 


Circuit Considerations 


\s shown in Fig. 3, the basic power circuit supply- 
ing the drive motor armature is a full-wave bridge or 
double-way circuit. This circuit does not have a d-c 
component in its line leads and is supplied directly 
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from a 440-volt line without an intermediate trans- 
former. The air-core current-limiting reactors 1ACR, 
2ACR and 3ACR are used for three reasons: 1—to 
limit the magnitude of possible fault current; 2—to 
isolate the rectifier from the line and reduce inter- 
ference with communication equipment; and 3—to 
reduce the rate of rise of current in the rectifier tubes 
so that spot-quenching does not take place. Spot- 
quenching is a phenomenon of mercury-arc rectifiers. 
If the rate of rise of current on a particular tube is 
above the rate at which the cathode spot can supply 
electrons, a region of high voltage drop is formed 
around the cathode spot and even the excitation arc 
is extinguished. This can be eliminated by limiting 
the rate of current rise and by supplying larger ex- 
citation current. 

The power circuit is made up of six identical “L” 
panels each of which contains an Xatron tube and its 
exciting system. The circuit for the exciting system is 
shown in Fig. 6 with the voltage-current characteristic 
of the system given in Fig. 7. The purpose of this 
circuit is to provide a starting supply for each pilot 
arc. For consistent operation of this plot arc, any 
tendency for the arc to go out should result in a rise 
of the voltage which tends to maintain it. Transform- 
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ers with high leakage reactance give this character- 
istic with practically no inductive kick if the arc is 
suddenly extinguished. Initiation of the cathode spot 
is accomplished by breaking a circuit between the 
cathode and the “starting anode.” This starting anode 
is constructed of magnetic material and is lifted by a 
magnet outside the tube. It is held out of the way 
until a loss of excitation occurs when it then falls 
back and restarts the tube within two cycles of a 
60-cycle line voltage. 

Actual current paths through the tubes are as fol- 
lows: Tubes 2V and 6V; 2V and 4V; 1V and 5V; 3V 
and 5V, and 8V and 6V ( Fig. 3). Although this is true 
of almost any bridge rectifier, it should be noted that 
depending upon the type of grid control used, the 
output wave shape of the controlled bridge may con- 
tain either a three-phase ripple or a six-phase ripple. 
When the six-phase circuit is used, a purer direct cur- 
rent is available for the motor and higher output volt- 
age may be obtained. The three-phase system would 
normally consist of three controlled tubes and three 
uncontrolled tubes. It will be found in the latter dis- 
cussion of the peaking system that for use of the six- 
phase ripple system it is necessary to fire each tube 
twice during each cycle, utilizing a total of 12 peaks. 

Each of the Xatron tubes is supplied with a grid 
signal consisting of a negative bias and a pair of 
positive peaks. The two peaks are located 60 electrical 
deg apart and serve to fire each tube with its pre- 
ceding tube and its succeeding tube. Bias is supplied 
by four small half-wave supplies, which are indicated 
only by the word bias in Fig. 8. The peaks are matched 
to the particular tubes and formed in the peak form- 
ing panel shown on the same illustration. This panel 
is supplied at transformer 5T with a single a-c volt- 
age of approximate sine-wave shape broken up into 
three portions, 120 electrical deg apart. Each of these 
voltages is fed through a choke (either 7L, 8L or 9L ) 
where it charges a capacitor (for example capacitor 
30C ) until the saturating toroid (in this case, 1PX) 
becomes saturated and allows the capacitor to dis- 
charge through the associated current transformers 
(10T and 11IT on one half of the cycle and 8T and 
9T on the other half-cycle ). These peaks are fed then 
through the coupling networks to each of the proper 
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FIG. 11—Performance of Xatron drive with 
IR-drop compensation. Chart shows the dif- 
ference between maximum and minimum 
speeds from ne load to full load. 







tubes. By using two discharge paths for the capacitor, 
the toroid is able to form peaks on both positive and 
negative charging of the condenser. Controls 11P and 
12P are used to obtain accurate phase alignment and 
current balance between tubes. Fig. 9 illustrates 
graphically the voltage being supplied between the 
grid and cathode of each of the six mercury-pool rec- 
tifiers. Peak currents of 20 ma may be drawn to per- 
mit control of the tubes down to a temperature of 5 C. 

The output of the armature rectifier is determined 
by the phase position of the grid peaks with respect to 
the phase of the anode voltage on the tubes. Hence, 
the main control panel translates all signals into a 
phase-shifted voltage to apply to the input of the 
peak-forming panel. The initial input phase signal 
goes through phase-shift bridge No. 1, Fig. 10, where 
it is phase shifted in accordance with signals applied 
to the grid of 11V. Since the output of a phase-shift 
bridge of this type is limited and since it is undesir- 
able to make the saturable reactor larger because of 
time constant considerations, it is ncessary to raise 
the power level of the phase-shifted signal to the 
point where 12 peaks may be obtained. This is done 
in a push-pull power amplifier using tubes 12V and 
13V. The power amplifier is overdriven so that a 
change in amplitude of the incoming phase-shifted 
signal will not cause a shift of the final output peaks. 
Control of the motor armature voltage is then a matter 
of grid voltage of tube 11V. 

Basically, the output of the rectifier is controlled by 
a reference voltage signal. This primary signal is ob- 
tained from power supply No. 2 (Fig.10) which is 
powered from a source of regulated voltage so that it 
will be independent of line voltage variations. Speed 
control potentiometer 1P determines what portion of 
this signal is to be applied to the grid of tube 1]V 
To see that the armature is actually getting the proper 
grid control, a feedback signal is employed. When the 
feedback signal and the reference voltage signal are 
in balance, no further change in grid voltage (and. 
hence, phase angle) is necessary. 


Regulation. The speed of a d-c motor will usually 


drop with loading. To prevent this change, the JR 
drop in the motor must be compensated for. The re- 


Motor speed, rpm 


150 

Armoture current, amp 
FIG. 12—Curves show the level of perform- 
ance available with different curren-limit 
settings. 
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sistor 4R, seen at lower left in Fig. 10, is in series with 
the armature and will give a voltage proportional to 
motor loading. This resistor is used as the signal source 
for a two-section compounding voltage. One portion, 
between points 348 and 350, is used directly and 
another portion is amplified in saturable-reactor net- 
work 3SX. This second portion gives a non-linear out- 
put voltage which compensates for the variation in 
power output of a rectifier with change of phase 
angle. For each degree of phase shift of grid signal 
to the power rectifier, a larger increment of power out- 
put is available over most of the range. For example, 
a larger signal and larger phase angle shift is needed 
when load is just beginning to come on, in comparison 





FIG. 13—Packaged drive also includes 
power supply for d-c motor field. Schema- 
tic wiring diagram of field rectifier circuits 
is shown above. 
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to those needed for changes of load near full load. 

The combination of the two circuits matches a 
motor to a rectifier at any particular point to give 
regulation of speed with load in the neighborhood of 
less than 1 per cent. One particular setting of the 
control will give a range of regulation within +2% 
per cent over an 8:1 range of speeds. This combined 
signal is applied to the control tube grid between 
points 35 and 350. A performance curve of a carefully 
adjusted unit is shown in Fig. 11. 


Adjustments. Commutation of a d-c motor be- 
comes difficult beyond the critical load-current value. 
This is the flashover point and most overload devices 
for larger motors are designed to trip out the control 
if current reaches this value. With a rectifier system 
and a short time-constant control it was possible to 
build in a “maximum current” limit control. The signal 
resistor 4R again is used for the signal source and the 
output fed through a saturable reactor amplifying 
system, 2SX in Fig. 10. A voltage is provided between 
points S and T which, when it reaches a predeter- 
mined level established by the voltage between R and 
T increases plate current through current limit tube 
9V-A. This, in turn, causes a decrease in grid voltage 
on 11V. The relationship between the input and output 
voltage of tube 9V-A is linear. Several curves demon- 
strating the level of performance available with dif- 
ferent current limit settings are given in Fig. 12. Ad- 
justment is provided from approximately 100 per cent 
load to a little over double load. This range of control 
is particularly useful when fast acceleration is needed. 
In this case, the motor is accelerated throughout the 
entire range without exceeding the set current. 


One other control is provided to produce slow and 
steady acceleration. A timing circuit is inserted be- 
tween the reference voltage and the grid of 11V to 
give a linear rate of rise or fall of voltage in accord- 
ance with the charge or discharge of a capacitor. In 
the standard control, a variation of from 2 to 20 sec 
can be obtained in the time required to go from mini- 
mum to maximum speeds. Longer accelerating times 
can be obtained by inserting extra capacitance. 

Since the new drive is completely packaged, a 
power supply for the motor field is also provided. As 
shown in Fig. 13, half-wave rectifier 7V with grid 
control is coupled with back rectifier 8V. Time delay 
relay ITDR prevents application of power to the 
thyratrons before their filaments are up to tempera- 
ture. In the standard drive, the d-c field voltage of 
230 volts is also used to operate any magnetic control. 
Phase shifter No. 2 is controlled by a reference signal 
and a feedback signal in opposition to give a regu- 
lated field supply. This, coupled with the feedback 
regulated armature circuit, makes the drive insensitive 
to variations in line voltage. Magnetic control for the 
drive consists of almost any combination of contactors, 
interlocks or controls. Dynamic braking and reversing 


are the most commonly used controls. 000 
e®ees > SE ) articie witno rg 
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Thermal Elements Simplify 


Computing Circuits 


New thermal device is capable of performing all of the basic 


mathematical operations required in automatic computers. Development 


may be useful in applications now requiring complex servomechanisms. 


Gareth M. Davidson, Project Engineer 
ARMA CORPORATION 


Up To THIS TIME, the performance of operations such 
as multiplication, division and integration in an elec- 
tromechanical computer has required the use of servo- 
mechanisms. Now, using newly developed thermal 
elements, it is feasible to perform these operations 
without the use of any moving parts and with a min- 
imum of additional electronic equipment. This can 
lead to a considerable reduction in size and weight, 
Fig. 1. 

The basic thermal-transducer unit consists of two 
parts. These are the heat-producing element and the 
sensing element, Fig. 2. An electrical current or volt- 
age is first applied to the heater element which may 
be in the form of a wire, causing the temperature of 
the heater to rise. The sensing element near the heater 
has electrical resistance that varies as a function of 
temperature. Hence, because of the heat transfer be- 
tween the heater and the sensing element, a change 
in the electrical input to the system may be detected 





FIG. 1—Simple thermal component encased at right 
may replace conventional geared computer mechanism 
at left. In addition to space economies, thermal ele- 
ment is much lower in cost. 
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by measuring a change in resistance at terminals X 


and Y of the sensing element. More than one sensitive 


element can be used with one heater and vice-versa. 

The basic circuit, Fig. 3, used in many applications 
consists essentially of two parts. These are the input 
circuit which involves only the heating elements and 
the output circuit which involves the sensing elements. 
Both are connected in a balanced-bridge arrangement. 
Consider first that the input signal at terminals a and 
b is equal to zero. Then only the reference voltage is 
impressed across the heaters. Because the heater re- 
sistances are equal, the same voltage exists across 
each and the heat dissipation in each is also the same. 
Hence, both sensing elements are at the same tem- 
perature and have equal resistances. The net voltage 


yHeot transfer 
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FIG. 2—Schematic representa- 
tion of unit showing heating 
and sensing elements mounted 
in close proximity. 


at output terminals c and d is zero. Thus, there is no 
output when there is no input. 

Now, an input voltage of the polarity shown in Fig. 
3 is applied at terminals a and b. The voltage across 
the top heater element is increased, as is its dissipation. 
At the same time, dissipation in the bottom heater is 
decreased. The temperature of the top sensing element 
rises while that of the bottom one drops. If the tem- 
perature coefficient of resistance of the sensing ele- 
ments is positive, then an output voltage appears at 
terminals c and d with the polarity shown. If an input 
signal of opposite polarity is applied, the output volt- 
age also reverses polarity. Hence, the transducer may 
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be classified as phase-sensitive or polarity-sensitive. 
Since the sensing elements are electrically insulated 
from the heater elements, reference voltages E, and 
E, may be of different phase and frequency. 

Before computer applications are discussed in detail, 
it is desirable to introduce some new notation, Fig. 4, 
in terms of a simplified schematic wiring diagram. By 
means of the notation illustrated, it is possible to rep- 
resent the thermal transducer by a one-line schematic 
instead of a two-line diagram. This procedure will be 
followed throughout the rest of this report. 


Multiplication and Division. With the new thermal 
unit, the multiplication and division of analog volt- 
ages can be performed with one simple feedback loop, 
Fig. 5. This system makes use of two heater elements 
each in close proximity with two sensing elements. 
Voltages X, Y and Z are applied to the circuit. Because 
the feedback loop is degenerative, the net voltage at 
the input to the high-gain amplifier is that which is 
required to drive the system to a null. Assume that 
the gain is so high that the amplifier input is negligible 
compared to voltages X, Y and Z. Under this condi- 
tion, the amplifier is putting out just enough power 
to unbalance the bridge circuit of the thermal unit so 
that the voltage at point a is equal to the negative of 
the voltage X. Hence, the equilibrium condition may 
be expressed as: 


Voltage ata = — X = Z X amount of bridge unbalance (1) 
or amount of bridge unbalance = i (2) 
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However, the amount of bridge unbalance as speci- 
fied in Eq. 2 is also transmitted to the second pair of 
sensing elements since they are in intimate thermal 
contact with the heaters. The expression for the out- 
put voltage, E,, is therefore: 


E., = Y X amount of bridge unbalance 3) 
Substituting from Eq. 2: 
AY 
E, ~ 4) 
Z, 


Thus, the circuit of Fig. 5 performs the operations 
of multiplication and division simultaneously. Exami- 
nation of the circuit shows that accuracy is largely a 
function of the matching of the characteristics of the 
two pairs of sensing elements. If this is perfect, the 
only sources of error are in the feedback loop itself 
which is under the control of the designer. To obtain 
the best matching possible, the sensing elements are 
wire of a metal such as nickel with stable character- 
istics. Errors as small as 0.5 per cent have been ob- 
tained in the laboratory over a reasonably wide range 
of inputs. 

The utility of the circuit of Fig. 5 can be extended 


Reference Zz Y 
voltage 





High-gain amplifier 


FIG. 5—Basie circuit for multipli- 
cation and division using one ther- 
mal transducer and one high-gain 
amplifier. 


through some minor modifications. Inputs X, Y and 
Z may be in the form of either amplitude-modulated 
a-c carrier or slowly varying d-c voltages. Now, if X 
and Z are d-c signals and Y is an a-c signal, the circuit 
functions as a modulator. If X and Z are a-c while Y 
is d-c, the characteristics of a phase-sensitive demodu- 
lator are obtained. If Y is of a different carrier fre- 
quency than that of X and Z then the system can be 
used as a frequency converter. When X represents a 
noisy input signal, an efficient filtering action will be 
obtained at the output. Other applications of this basic 
circuit are also under development. 


Differentiation and Integration. Because output 
voltage is produced by heat transfer, there must be 
a delay in time between the application of the input 
and the appearance of the output at the terminals c 
and d, Fig. 3. One way to examine the nature of this 
time delay is to impress a step function of voltage 
across the input terminals and observe the variation 
of the output voltage with time. If this is done it is 
found that the output voltage E, approximately fol- 
lows the following mathematical relationship. 

E, = E, (1— e*/T) (5: 
where E, = steady-state output voltage 


t = time after application of step input 
T = time constant of the transducer 


87 






































































In addition, it is found that E, is directly propor- 
tional to the amplitude of the step-function input volt- 
age. Therefore, the transducer as a whole acts like a 
simple time delay as far as its time transfer function 
is concerned. Another method of investigating the 
time response is to apply a sinusoidal forcing function 
to the input and note the response at the output as a 
function of frequency. The ratio of the output to the 
input voltage is then found to be: 


ous K 
a 6 \ 
Ei, 1 + jwT 
where K = steady-state transfer constant 


w = angular frequency 

T = Time constant as in Eq. 5. 
In an a-c carrier system, » represents the frequency 
of modulation for an amplitude-modulated carrier. 
The constants K and T are a function of the physical 
construction of the unit and also of the reference ex- 
citation voltages applied. Eqs. 5 and 6 show that the 
transient and frequency responses of the transducer 
are identical to those of a simple R-C lag network. 
This is shown in Fig. 6. To see how differentiation 
with respect to time might be accomplished, the 
mathematical requirements will first be examined. 
One of the characteristics of a differentiator is that its 





R 
Ein ir Rout 
T=RC 
Eout a 1 
Ein 1+ jwT 


FIG. 6—Simple R-C network above 
has same transfer function as that 
of the thermal element. 






Reference 


Reference 


1 a : ; 
= Amplifier with o gain off 
Eout__joT 
Ein K 


FIG. 7—Use of the thermal element 
in a computing circuit for differ- 
entiation is illustrated above. 


response to a sinusoidal input is directly propor- 
tional to the frequency of the input. Thus the ratio of 
output may be expressed as: 


where C is a constant. 


The external components in the circuit must therefore 
be connected in such a manner as to convert Eq. 6 to 
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the form of Eq. 7. A complete system for doing this is 
given in Fig. 7. The voltage at a is again equal to the 
negative of the input voltage due to the high gain 





Differentiator 


K 
Eout =~ jar * Ein 


FIG. 8—The process of integration 
can be performed with this circuit. 
Differentiator is shown in Fig. 7. 


around the feedback loop. This means that E,, the 
voltage at point b, is related to the input voltage as 
the inverse of the transfer function given in Eq. 6. 
Thus, 

| OF 1+ jwT 


E;, K 

By adding in the constant factor 1/K through an addi- 
tional channel as shown in Fig. 7, the output voltage 
becomes a pure derivative. Thus: 

1 twT 

Bout = En + Ein X xX E,, 8 

K K 
A satisfactory accuracy has been obtained in the lab- 
oratory over a range of frequencies commonly en- 
countered in computer applications. 

In case it is desired to generate the integral over a 
period of time of an input quantity, similar techniques 
can be used. One method is to use the derivative cir- 
cuit described above in conjunction with another feed- 
back loop. Such a system is depicted in Fig. 8. 

Since the output characteristic is the inverse func- 
tion of that of the feedback element, it follows that: 

E K 
cane as sak ane (9) 
E,, jwT 
Eq. 9 exactly represents the frequency response of a 
true integrator. 


Other Applications. It has been found that the num- 
ber of applications has continued to grow ever since 
the inception of the development of the new device. 
The existence of the multiplication and division cir- 
cuit, for example, has opened the way toward the 
instrumentation of the solution of non-linear algebraic, 
differential and integral equations. This may be con- 
trasted with the operational amplifier in d-c computers 
which may be used only for the instrumentation of 
linear equations. A different type of circuit is pictured 
in Fig. 9. This involves an instrument for measuring 
accurately the rms value of a voltage of any arbitrary 
waveform and frequency. 

This arrangement uses a transducer with one pair 
each of heater and sensing elements together with a 
high-gain amplifier in a feedback loop. The input 
(Continued on page 348) 
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YOUR PRODUCT 


Weight saving, space reduction, 
small size are the challenges common 


to today’s design engineering. 


The problems range from the simple to 
the complex; they involve widely diverse 
performance factors, require difficult 


performance characteristics. 


Solutions cut across a variety of 

design principles, materials, components, 
fabrication and production techniques. 
Here is an objective field report 

that tells us what the engineers are 
thinking and doing; what they can 


achieve; what they cannot, and why. 


ALEX. E. JAVITZ, Special Features Editor 
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HOW LIGHT? 


YOUR PRODUCT: HOW SMALL? 
HOW COMPACT? 





TODAY'S PRODUCT DESIGN wants the maximum of power 
and performance within the minimum of space. It calls 
for portability and mobility; for conservation of materials 
and reduction in cost; for economy in production and 
fabrication techniques; for lower shipping costs. These, 
among other factors, have impelled new product designs, 
also redesigns, that call for weight-saving as a major 
consideration. 

But use of the term “weight-saving” may be an over- 
simplification. In many instances, size or volume, not 
actual weight, is the essential problem. In other instances, 
the problem is to increase power and performance capac- 
ity without increasing weight, or size, or bulk. And in still 
other instances, the problem of weight comes in reverse—a 
product may be designed too light. Reliability may be a 
limiting compromise. 

So a discussion on “weight-saving” in product design 
becomes a complex of diverse design factors and_per- 
formance compromises. It cuts across a variety of motiva- 
tions and design principles, use of new and improved 
materials and components, production and_ fabrication 
techniques. There’s far more to the subject than, say, the 
concepts of miniaturization. 

This article, therefore, will attempt to examine the sub- 
ject objectively. It most definitely is not going to be a 
pro-weight-saving article. There’s nothing sacrosanct about 
the saving of weight per se. If, in some directions, the 
trend to reduction in weight, to making machines and 
appliances smaller and lighter appears merely to represent 
a fad, it will be labeled as such. 

To get at the heart of the subject, a geographical cross- 
section of the readership of ELECTRICAL MANUFACTURING 
was invited to fill out a detailed questionnaire and to 
otherwise contribute comments based on design-engineer- 
ing experience. The diversity of products made by those 
engineers that replied to the questionnaire is reflected by 
the condensed breakdown in Table I on page 96. 

Since the military interest in compactness, weight and 
space reduction, and associated factors, is well established, 
those readers directly connected with Department of 
Defense establishments were excluded from the survey to 
prevent any possible imbalance in the returns. On the 
other hand, the military influence was properly weighted 
in the returns since many of the engineers were engaged 
on military contracts. 

The returns from the reader survey were implemented 
by the results of a field survey of a representative sam- 
pling of producers of basic materials and manufacturers 
of components. Finally, a number of case histories are 
included. 

Statistically, of those replying to the questionnaire, 
some 85 per cent specifically said that they did face the 
problem of weight reduction, and associated problems, in 
the design of their products. To this percentage we should 
perhaps also add those who gave a qualified “Yes.” For 
example, some engineers have had the problem in the 
past and had already solved it. Others said “Yes” to the 
problem as related to the mechanical or structural systems 
of their product, but “No” as regards the electrical, or 
vice versa. The overall total would then be approximately 
90 per cent. 
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Why Weight Reduction? 


What were the specific reasons, or combination ot rea- 
sons, that created the problems associated with weight? 
Table II (page 96) will show that portability, with 45 per 
cent of those replying, was the most important considera- 
tion. (The related factor of mobility was represented by 
22 per cent.) Hard on its heels came the need for smaller 
volume with 38 per cent. A somewhat different weight 
problem is in the third position with 30 per cent—here 
the objective is to pack more power or increased output 
capacity into the product without adding to the existing 
weight. Essentially, this is a redesign problem; there is, 
apparently, a great deal of it going on. 

The increasing awareness by design engineers of human- 
engineering considerations (1, 2, 3)° is reflected by the ap- 
preciable number of engineers (27 per cent) who want to 
reduce the weight of their products for ease and efficiency 
of operation. 

Several reasons had a common base of cost economy. 
Reductions in cost of materials, production and fabrica- 
tion, and in shipping, were pretty well bunched in the 
returns. Reduction of power needs, a matter of economy 
for the user of the product, was surprisingly at the tail 
end with only 12 per cent of those replying. Appearance 
as a factor in weight reduction also rated relatively low. 
only 16 per cent. 

So much for a statistical check-off. What about design 
considerations as related to specific products or areas ot 
application? Here’s a rundown of such comment, not com- 
plete, of course, but selected to indicate the trends in 
the thinking. We'll start off with comment on airborne 
equipment. As might be expected, this led the field. 

a. Electrical and Electronic Aircraft Equipment. “We 
are faced with the saving of weight and space in all 
types and varieties of these equipments, consistent with 
optimum performance, reliability and life. But many times 
reliability has gone by the boards.” 

b. Airborne Electronics. “Reduce shock and_ vibration 
damage potentials through reduction of mass. Also applica- 
ble (to lesser extent) to portable electronics and vehicular 
electronics.” 

c. Transformers, Audio and Power. “Aircraft equipment 
has increased in complexity and range without correspond- 
ing increases in weight allocations. In addition, experi- 
ence with condensed moisture and with fungus indicates 
the desirability of hermetically sealing these units. There- 
fore it has been necessary to reduce the weight of the 
component to compensate for the increased capacity 
and or mounting weight.” 

d. Aircraft Components. “Weight contro] is of para- 
mount importance in the design of aircraft components. 
Additional equipment weight requires additional power, 
airframe and fuel weight. For high-performance aircraft. 
the addition of 1 lb of equipment weight may account for 
10 to 20 lb of gross weight increase, with the consequent 
increase in airframe, power plant and operating cost.” 

e. Motors, Actuators, Magnetic Amplifiers, Inverters, 
Tube Amplifiers, Hydraulic Actuators, Accumulators, 
Transmission Lines, Controllers. “Airborne equipment 
needs to be kept as light and compact as reliability and 
safety permit; cost is a secondary consideration.” 

f. Continuous Duty-Solenoids for Valves. “In present 
aircraft ‘space saving’ is frequently more necessary than 
weight saving.” 

g. Control Boxes, Actuators, Radiator Valve Operators, 
D-C Motors, Control Panels. “In all aircraft controls, 
weight itself, and volume, are prime considerations; gen- 
erally of more importance than cost. In other products, 
weight saving is the indirect result of a need for smaller 


* Italic numerals in parentheses apply to Cited References at end of article 
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volume due to the need to apply the controls in confined 
spaces.” 

h. Airborne Miniaturized Electronic Equipment. “In- 
creased reliability and high-altitude cooling requirements 
mean addition of pressurized compartments and cooling 
systems, thus increasing overall weight and volume.” 

The need for reduced weight and size in airborne ap- 
plication is perhaps obvious. The cited comments apply to 
a great variety of components: Motors, actuating sys- 
tems, temperature controls, timing devices, magnetic am- 
plifiers, high-frequency generators, electron tubes and 
associated equipment, electronic computer systems, fuel 
system accessories, solenoids, temperature-control units, 
connectors, terminal boards, control units for quartz crys- 
tals, servos, portable test equipment, and of course many 
airborne devices which are “classified” owing to security 
restrictions. 

In commercial aircraft, the need for reducing weight is. 
of course, a sheer matter of economics. A 10,000-lb plane, 
for example, might have a gross pay load of only 2000 
lb. A reduction of 100 Ib is therefore only 5 per cent of 
the gross pay load, but it may be a saving that repre- 
sents the difference between profit on each trip or a loss. 


SUITCASE-SIZE 
RECORDER 








Manufacturers of components have to realize this fact to 
understand fully the pressure put on them by aircraft 
manufacturers for smaller and lighter parts. 

The impact of air transportation affects many com- 
ponents and equipments other than those actually built 
into aircraft. The increase of air transportation makes it 
necessary for the designer to keep the weight down of 
products so as to be able to take advantage of the com- 
petitive possibilities of shipments and deliveries. 


Weight Control in Heavy Equipment 


Engineers concerned with the design of heavy equip- 
ment such as pumps, mine equipment, conveyor power 
units, and structural parts for heavy machinery, are keenly 
aware of the problem of weight. Here is a selected group 
of comments in this broad field: 

a. Centrifugal Extractor Baskets. “For rotating equip- 
ment where high inertia loads are involved, the saving of 
weight is important from the economy standpoint; and 
in some cases is necessary from the structural standpoint. 
Stress in large centrifugal baskets (in the range of 40 in. 
to 108 in. diam) due to centrifugal force acting on basket 


No siccer than a small suitcase (9 in. is a constant-speed fly-ball governor- 


x 12 in. x 5% in.) and weighing only 
8 lb, this battery-operated magnetic 
tape recorder (Flyweight Magnemite, 
Amplifier Corp. of America) is de- 
signed to provide continuous opera- 
tion for 25 hr. Minimum dimensions 
were established to accommodate the 
mechanical components. Electronic ele- 
ments were then engineered to fit. 
Heart of the mechanical drive system 
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controlled motor operating from five 
mercury batteries. Amplifier is com- 
pletely subminiaturized and utilizes 
printed-circuit elements. Chassis is 
made from aluminum. Amplifier bat- 
teries (one mercury for filament, plus 
one “B” type 6714 volt) are independ- 
ent of motor power source. Ultrasonic 
bias oscillator is built in. Indicator 
shows when motor batteries need re- 


placement. Reel platform design per- 
mits reels to be snapped on and off. 
Metal clips retain batteries and permit 
easy replacement. Frontpanel-mounted 
operating controls are clearly identi- 
fied and arranged for convenient op- 
eration. Housing is in form of a carry- 
ing case constructed of anodized alu- 
minum. The tongue-and-groove ex- 
truded aluminum edges have a built-in 
neoprene gasket seal. ooOd0 
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material becomes excessive at higher speeds. High strength 
lessens weight with consequent reduction in stress.” 

b. Fluid Couplings. “Heavy design is generally poor 
design. Little thought or care is given to loads, wear, 
fatigue, etc. More metal is thrown in, generally in the 
wrong places, to compensate for the inadequate study. 
Particularly true of couplings used in aircraft.” 

c. Electrohydraulic Pumps for Aircraft Jacks. “Reduc- 
tion in weight facilitates one-man assembly, simplifies 
mounting.” 

d. Heavy-Duty Lathes, Subsurface Deep Oilwell Pumps. 
“We have problems in volume conservation separate from 
weight conservation.” 

e. High Temperature-High Pressure Pumps; Heaters 
and Heat Exchangers; Steam and Fluid Control Flow 
Valves. “Heaters and heat exchangers, also special high 
temperature de-aerators (350 F) require such heavy flanges 
and plates that the weight becomes a problem. Drilling 
costs are also increased. Flow regulators in which the 
weight is carried by the piping (as with valves) introduce 
a weight and vibration problem. . . . High speed multi- 
stage pumps with long shafts introduce a problem of 
‘whip’ and vibration, requiring excess metal in these 
parts.” 

f. Pumping Equipment. “Very often the efficiency of 
the machine is improved as the weight is reduced, that 


MOTORS ARE SMALLER, 
LIGHTER 


Pump Motor With Plastic Hood. 
Molded glass-reinforced polyester re- 
places cast iron in the hood of this 
Westinghouse hollow-shaft pump mo- 
tor. (Fig. 1.) Changeover reason is the 
need for light weight combined with 
strength. Motor is used for driving 
deep-well pumps on irrigation proj- 
ects. Field facilities for mechanical 
lifting for assembly and disassembly 
are not normally available. Weight 
becomes a particular problem with the 
larger-size motors. 

Requirements for the hood include 
resistance to adverse weather condi- 
tions as well as a high degree of shock 





is, the higher loads and higher speeds in many instances 
result in reduced power losses.’ 


Factors in Communications Equipment 


In the communications and related fields, weight sav- 
ing is a problem motivated by several factors as shown in 
these selected comments: 

a. Teletypesetters. “Weight reduction important be- 
cause of human-engineering factors—easier to maintain.” 

b. Magnetic Tape Recorders; 16-mm Sound-on-Film 
Projectors. “Maximum weight is fixed by that which a 
school teacher or student can safely carry.” 

c. Facsimile Duplication and Communications Equip- 
ment (Commercial and Military). “Generally the problem 
has been to minimize weight and size without increasing 
cost excessively or running into abnormal operating tem- 
peratures. To a limited extent this type of equipment needs 
to be air transportable and in a few cases has had to be 
operative in airborne condition.” 

d. Printing Telegraph Apparatus. “Weight problems 
have been (1) making telegraph apparatus portable for 
military use; and (2) reducing weight in apparatus to be 
used in aircraft.” 

e. Network Calculators (Electric Power System). “Porta- 
bility is important in possibly 5 per cent of shipments. 


bined with requisite strength, by utiliz- 
ing aluminum end shields, cast alu- 
minum rotor, and welded steel shell. 
Insulation structure calls for Formex- 
insulated windings and Mylar poly- 
ester film for slot and between-phase 
insulation. Dipcoat of Glyptal is used 
to protect entire stator assembly. 
Motor is rated at 1/3 hp, and is avail- 
able for 50 cycle-1425 rpm and 60 
eycle-1725 rpm, 115/230-volts opera- 
tion. Meets NEMA standards for the 
specified applications. 

Miniature D-C Motor. Believed 
to be the smallest motor ever built by 
General Electric Company, this 8-oz 
motor (Fig. 3) has been developed by 
the Specialty Motor Sub-Department 
for use in advanced operational bomb- 
ers. It is rated at 0.002 hp at 6500 rpm 
and is of such sensitivity that it is 
controlled by the output of two minia- 
ture tubes. Dimensions are 1% in. 
diam, and 2% in. length. Motor is of 
the split-shunt, reversible-rotation type, 
drawing maximum armature currents 





resistance. Suitable test methods were 
used to determine the ability of the 
glass-polyester material to meet these 
requirements. Light weight was only 
one element in the integrated design. 
A new ball-type nonreverse ratchet is 
used to provide positive locking action 
with minimum shock. Coupling be- 
tween pump and motor can be changed 
from a standard clutch to the ratchet 
without disengaging pump from motor. 
Neoprene shaft seals are provided. 

Comparisons between typical cast- 
iron and the plastics hoods are given 
in the tabulation. 
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Lightweight Sump-Pump Motor. 
General Electric’s new open dripproof 
sump-pump motor (Fig. 2) achieves a 
25-per cent reduction in weight com- 


of 0.8 amp from a 28-volt power 
source. It is required to withstand a 
high potential of 1500 volts above the 
ground. Design requirements call for 





Glass-reinforced Cast-iron 

polyester hood hood 
Specific gravity ........ fies 1.6 7.10 
Tensile strength, psi ..... 24,000 30,000 
Modulus of elasticity _... 1.7 x 106 29.7 x 106 
Heat distortion, deg F ..... 250 to 300 — 
Weight per hood .......... 3 lb 16 lb 





Cost saving is in the order of 45 to 47 per cent. 
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Smaller volume is necessary in all shipments for human- 
engineering reasons. Very important that operator be able 
to easily reach all parts of complete unit. Reduction in 
power needs is important only so as to allow use of 
miniature battery supplies for some circuits in the interest 
of reduced volume.” 

Designers of electrical and electronic components, in- 
cluding microwave components, comment as follows: 

a. Microwave Waveguides and Adaptors. “To us 
weight-saving normally means aluminum, yet that has 


been impossible to electroform and always hard to solder 


or weld. Aluminum is attractive, plentiful, inexpensive. 
Magnesium is less attractive, is hazardous under certain 
amounts of heat, and we have not used it much after hav- 
ing it go aflame with inability to stop its burning once 
it started.” 

b. Selenium Rectifiers. “Reducing weight for air trans- 
portability.” 

c. High-Frequency Induction Generators. “Lack of 
miniature instruments and other component parts has pre- 
vented weight reduction. More plug-in types needed.” 

d. Electrical Switches and Controls. “There is need for 
smaller volume. This is usually requested by our customers 
because they are reducing size of equipment in which 
our components are used.” 

e. Electrical Contactors; Relays. “More complex circuits 
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required more relays but additional space is not available. 
... Equipment design should emphasize space saving. 

f. Tape Resistors. “Especially developed for savings in 
space and weight. Military components (radio, radar, mis- 
siles, etc.) are most pressed for weight and space savings. 
Civilian components require it but must have costs in line 
with or lower than conventional designs. We break down 
reasons for weight savings as follows: (1) Military com- 
ponents: portability, mobility, need for smaller volume, 
increased output without increased weight, reduction of 
power needs. (2) Civilian components: cost reduction, 
smaller volume, appearance, human engineering. 

In a group of miscellaneous products, some interesting 
comment was made. A designer of office machines said 
that it was necessary to reduce the inertia in moving parts, 


operational reliability both at sea level 
and at altitudes up to 50,000 ft, also at 
temperatures down to —65 F, and un- 
der extreme dry, hot, and humid en- 
vironmental conditions. One of the 
critical production problems was the 
winding of some 40,000 turns of 0.002- 
in. coil wire. 

Special-Purpose and Standard 
Motor Redesign. Redesign of a tex- 
tile mill motor, a standard general- 
purpose motor, and standard d-c mo- 
tors was developed as follows by one 
of the leading motor manufacturers. 

Problem A: A standard 1.5-hp 
totally enclosed nonventilated motor 
was being used for textile mill appli- 
cations. The motor was satisfactory as 
far as performance was concerned, but 
the customer requested a motor de- 


' ' 





FIG. 2 
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signed for minimum overall length 
and weight. The motor had to be suit- 
able for operation in a lint laden 
atmosphere. 


Solution: A motor having small 
axial dimension was designed, using 
type of construction whereby air pas- 
sages through the motor are stream- 
lined to prevent collection of lint. The 
stator windings were covered with a 
special compound to give them a 
smooth surface. By using this open 
type of construction the overall weight 
of the motor was reduced by 18 per 
cent. 

Problem B: To reduce the amount 
of copper used in a standard general- 
purpose motor. This had to be accom- 
plished without a sacrifice in motor 
performance. 

Solution: The stator and rotor slots 
were redesigned with emphasis placed 
on the reduction of stray loss and 
tooth pulsation losses. By using a 
smaller wire size for the stator wind- 
ing it was possible to use a smaller 
stator slot with consequently lower 
flux densities. At the same time the 
rotor resistance was reduced resulting 
in lower rotor loss. 

The new motor used only 53 per 
cent of the copper of its predecessor; 
had a high full-load efficiency and 
lower full-load temperature rise. All 
NEMA requirements were met with 
ample margin for production toler- 
ance. 

Problem C: Improved manufactur- 
ing methods in d-c motors were the 
chief objective in this problem. Weight 


FIG. 3 





reduction, with its relatively small 

effect in reduction of manufacturing 

costs, resulted from the use of im- 

proved techniques and some new ma- 

terials. 

Solution: A 22.6-per cent reduction 
in armature weight resulted from a 
combination of the following factors: 
1. Elimination of shaft-mounted fan, 

due to improved ventilation design. 

2. Simplification of armature core and 
heads. 

3. Elimination of armature coil sup- 
ports, due to improved end turn 
design. 

4. Reduction in armature diameter 
due to new coil wire insulation. 

5. Reduction of armature copper. 
The new armature, thus reduced in 

size and weight, also achieved a high 

efficiency and cooled more effectivelv 
than its predecessor. moo 
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DESK-TOP ANALOG COMPUTER 


THIS PORTABLE COMPUTER occupies a volume of only 
2.8 cu ft and has been specifically designed by the 
Donner Scientific Company for use as a “personal” 
research tool by individual engineers or by small 
groups. It provides a means for the solution of most 
constant-coefficient differential equations (both 
linear and nonlinear) that are encountered in engi- 
neering problems. The computer (identified as 
Model 30) contains 10 stable, high-gain amplifiers, 
a fully regulated power supply, and provisions for 
applying five independent initial-condition voltages. 

A particularly interesting feature is the plug-in 
printed-circuit problem board. The convenience of 
this feature makes it feasible to maintain a “file” 
of problem setups. Accuracy of solutions is a fune- 
tion of the precision of the components installed 
on the board. With suitable components, accuracy 
is said to be 0.1 per cent. ood 


so as to obtain less vibration, noise and wear. In design- 
ing cabinets for digital computers it is necessary to achieve 
a lower unit or area floor loading, a point of major im- 
portance in computer installations. In an oil-filled fabri- 
cated housing for X-ray tubes, the design problem was to 
keep the size of supporting structures and counterweights 
to a minimum. 

Design of electrical systems in motor vehicles, came up 
against the weight problem, since the entire vehicle has to 
stay within certain legal weight limitations. 

The “handling” weight is a basic point for portable tools 
and various household appliances, not only from the 
standpoint of ultimate user, but also from the standpoint 
of handling in the production and shipping departments 
of the manufacturer. One engineer comments that weight 
had to be reduced to eliminate the “handling trouble” in 
the factory. 

Shipping costs are a very practical factor. A manufac- 
turer of a fan cannot exceed a 2 |b limit. “Postage on an 
extra pound,” he says, “would not be appreciated by the 
customer.” A very similar problem is met by a designer of 
electric fly killers. Here the job is to hold the weight 
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under 8 oz, so that the device can be mailed anywhere in 
the United States at the same postage rate. 





What Design Approaches? 


improved materials and components, fabrications and _pro- 
duction techniques, combinations of one or more of these 
factors, all these provide the design engineer with a 
diversity of means to achieve lighter weight, compactness, 
and associated objectives. This is not to say, that the 
problem is always straightforward and easy to solve. 
There are many existing limitations to the achievement of 
the design objectives. Some of these limitations are in- 
herent in the materials and components available today; 
other limitations are a matter of economy. 


Table III (see page 96) gives a statistical breakdown of 


New design principles, new materials and components, 


the various design approaches that had been used in the 
general weight saving of products. Logically enough, 32 
per cent of those replying to the survey gave “overall re- 
design” as the most commonly used approach. More 
specifically identified approaches had been used to the ex- 
tent indicated in the table. Obviously, there is no clear-cut 
demarkation between one approach or another. In most 
design problems, it’s a fairly safe bet to assume that the 
engineer has got to consider all the approaches and then 
compromise on the best possible combination. 

Table IV (pages 100-1) amplifies this breakdown by 
providing a set of “capsule” case histories of approaches, 
solutions (and even frustrations) related to weight-reduc- 
tion problems. Quite by design, these examples have not 
been grouped by product classification, but rather listed 
in random order so as to emphasize the diversity of prod- 
ucts to which these problems apply. 

In portable equipment, tools, instruments, and devices, 
certain weight-saving trends are particularly apparent. 
Smaller controls and components; subminiature tubes; 
compact assembly; change-over from sheet steel to alumi- 
num housings, and in some instances from aluminum to 
plastics, are all favorite approaches. Printed-circuit units 
and assemblies are being applied. Several engineers are 
thinking of transistor circuits but are worried about ade- 
quate associated components. Miniaturization techniques 
and associated components and techniques developed 
through military requirements are applied to commercial 
test equipment to achieve new levels of lightness, com- 
pactness and reliability. 

One engineer says he “resorts to overall redesigning; 
searches the standard market for components; yet  re- 
quires manufacturing suppliers to design smaller, com- 
pact components without relinquishing standardization in 
circuits.” The key to success (in achieving reduced weight, 
smaller size and volume) says another engineer is to “main- 
tain integration of all factors in design.” An honorable 
mention should be given to the engineer who said that he 
makes a point of “deleting frills.” 

In the aircraft field, practically every design method is 
invoked to achieve the vitally necessary reduction of 
weight and space while rigidly maintaining reliability 
and safety. There is apparently a tendency to tackle the 
job by complete redesign, on a system basis, rather than 
by the piece-meal approach. Miniaturization obviously is 
a greatly important tool. Printed circuitry with its as- 
sociated components; and miniature relays, capacitors and 
other components are high on the list. 

In structural parts, the effort is bent toward material 
substitution to obtain high strength with reduced volume 
and weight. One.company making control panels, control 
housings, actuators, and d-c motors, follows the design 
policy of reducing the content of materials in areas where 
the product is never highly stressed. A particularly crit- 
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ical problem is the need for effective cooling systems for 
airborne electrical and electronic equipments. These sys- 
tems are of course essential but they take up space and 
contribute to poundage. 

The necessity for stressing space and weight specifica- 
tions early in the design is emphasized by a designer of 
aircraft and missile instrumentation. “Simplify the prod- 
uct!” appears in many replies. And so does the admonition, 
“Integrated design is a must!” 

A number of engineers are not satisfied with the avail- 
ability of suitable materials and components. A critical 
note is struck by a designer of airborne electrical equip- 
ment: “History of airframe industry is one of continual 
design refinement, by careful analysis, ingenuity and use 
of more efficient materials. It is fairly generally felt that 
the electrical and electronic equipment does not in many 
instances reflect equivalent efforts toward efficient design.” 

An engineer concerned with missile-guidance com- 
ponents writes: “The state of electronic components and 
materials is seriously lagging requirements on precision 
devices. Most presently offered miniaturized components 
are either gadgets or extremely unreliable and seldom ap- 
plicable to precision military devices.” And a designer 
of portable military equipment adds: “Objectives not 
achieved. Equipment could only be built smaller by use 
of improved components beyond those now available. 
Entirely new approach indicated.” 


HOW LIGHT? 
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Selecting Materials and Components 


What materials and components are in most favor for 
weight reduction? A look at the statistical breakdown in 
Table V(a) will show aluminum and reinforced plastics are 
in the lead. Some other interesting approaches such as 
foam plastics and gaseous dielectrics appear in the list. 
It cannot be emphasized too strongly that this cannot 
possibly be a complete list. Essentially, almost any material 
or component can be used to achieve lighter weight or 
reduced volume or size, provided it is an integral element 
of a weight-reduction or space-reduction system. 

For example, we could replace conventional circuits 
with printed circuits in one part of a product system to 
reduce weight (and facilitate fabrication) and switch 
from aluminum to steel in some structural parts if this 
seemed desirable from the overall design purposes. The 
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Magnesium Covers. Deep-drawn 
magnesium cover for teletyping equip- 
ment (made by Kleinschmidt Inc.) is 
shown in Fig. 1. Covers are drawn in 
one operation with one set of dies. 
Other materials were found to require 
as many as three draws and costly 
welding operations. 

Still another application for mag- 
nesium (Fig. 2) is a high-altitude pres- 








surized airseal can for jet plane elec- 
tronic equipment. Weight is only 
two-thirds of a comparable aluminum 
can. Changeover from aluminum to 
magnesium was also made because of 
the better weldability of the magnesi- 
um and because of its freedom from 
microporosity in the weld. The cor- 
rugated sheet magnesium has dual 
function. It acts as a stressed pressure- 
resisting structure; and as a radiator 
for heat transfer. (Source: Brooks and 
Perkins.) 

Copper-Clad Aluminum. Typical 
drawn parts from copper-clad alumi- 
num are shown in Fig. 3. At extreme 
right is a Lear, Incorporated aircraft 
instrument case designed to achieve 
two requirements: (1) light weight; 
and (2) ease in soldering. The first 
requirement is obvious for aircraft 
instruments. The second is essential 
because the covers have to be soldered 
to produce an airtight hermetic seal. 


FIG. 3 


Easy re-soldering for field repairs is 
also required. 

Solid brass or copper would be too 
heavy and solid aluminum too difficult 
to solder. Solution of this problem was 
the use of lightweight copper-clad 
aluminum. This material provides 
both a copper surface for soft-solder- 
ing (sometime also for electroplated 
finishes) and also adequate weight 
saving. For example, changeover from 
a copper instrument case to an 80/20 
or a 10/80/10 copper-clad aluminum 
case reduced the weight by 56 per cent. 
Copper-clad aluminum used in this 
application is Aleuplate manufactured 
by General Plate Division, Metals and 
Controls Corp. (Illustration shows 
case just after drawing, before trim- 
ming.) G} £) Gf 
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been designed specifically for these purposes, rather for 
the speed and simplicity of the assembly itself. 

The replies indicate that adhesives as “chemical fas- 
teners” agents (6) are used frequently to save weight 
YOUR PRODUCT: HOW SMALL? and space. On the other hand, there are a number of 

HOW COMPACT? new developments in the metal fastener field that also 
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provide decided design advantages. Multifunction fas- 
teners of the self-locking type, to cite one example, can 
be used to replace sheet metal screws, spring clips, rivets, 
etc. Design is simplified, assembly time is speeded, mate- 
“other approaches” listed in Table V(b) reflect the variety rial weight and cost are reduced, and space is saved. 
and ingenuity of many applications. In fact, close reading of the advertising pages of de- 

New or improved materials and components are_in- sign engineering publications will give the alert engineer 
timately related to new fabrication and production tech- excellent leads to materials, components and methods for 
niques. (Printed circuits, to again use them as an example, effecting weight and space saving. A recent issue of 
actually constitute both new materials, components and ELECTRICAL MANUFACTURING, for example, provides de- 
fabrication techniques.) Here again some replies from our sign data on: 
field survey have been tabulated (Table VI(a). As in the a. High-density tungsten-base alloy (16.96 gm/cu cm) 
preceding tabulation, “other approaches” are listed in for use in counterbalances and rotors; 

Table VI(b). b. Fhp motors designed for space saving of up to 40 

Automatic production systems for component assembly, per cent and weight reduction of up to 50 per cent; 
such as the Tinker Toy system (4, 5) can be effective in c. Ball-screw actuators for reduction of friction in mov- 
reduction of weight and volume of the complete assembly. ing devices, making it possible to use smaller motors; 

These automatic production systems, however, have not d. Lightweight, glass-enclosed mercury switches made 
Table |—Product Groups Where Weight and Size Reduction Are Design Factors 
Note: Some 300 individual products were referred to by engineers who participated in this field survey. These prod- 
ucts fall within the major groupings listed here. 
? 

Agricultural Machinery Electrical Indicating Instruments Motors | 
Air Conditioners Electromedical Equipment Office and Store Machines 
Aircraft and Components Electronic Tubes Ordnance Equipment 
Computing Machines Food Products Machinery Photographic Equipment 
Construction and Mining Machinery General Industrial Machinery Pumps (industrial and domestic ) 
Dairy Machinery Heating Equipment (domestic ) Radio, Television and 
Domestic Laundry Equipment Industrial Control Equipment Electronic Equipment 
Electrical Appliances Lighting Equipment Refrigeration Equipment 
Electrical Equipment for Machine Tools Service Industry Machines 

Industrial Use Mechanical Measuring Instruments Special Industry Machinery 
Electrical Equipment for Metalworking Machinery Telephone and Telegraph Equipment 

Motor Vehicles and Aircraft Motor Vehicles Transportation Equipment 



















Table I11—Methods of Approach to 
Weight Reduction in Product Design } 


ane 1 


Table II—Design Objectives in Weight Saving 





| Percentage of en- | Percentage of en- 
gineers replying | gineers replying 
Objective to field survey Method to field survey 
who check these who cite these 
objectives® methods*® 
Portability 45 Changes or new principles in specific de- 
Need for smaller volume 38 sign systems such as (a) electronic cir- 
Increasing power or other output capacity cuits or assemblies; (b) improved or 
without increasing weight 30 new types of components; (c) structural 
Human-engineering factors, for example, and mechanical elements; (d) motor 
making product easier and more and controls 32 
efficient to operate or use 27 Overall redesign 22 
Reduction in costs of materials 25 Materials changes, either by means _ of 
Reduction of shipping costs 23 improved standard materials or new 
Mobility 22 types of materials 22 
Reduction in fabricating and production Improvement in or entirely new fabrica- 
costs 22 tion and production techniques 7 
Appearance factors 16 Combination of one or more factors 7 
Reduction of power needs 12 
* Total exceeds 100 per cent since individual replies may cover more than * Total is less than 100 per cent since not all those responding checked 
one item. off these items. 
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available for service under severe Operating conditions 
by a new “protected” design employing epoxy cast-resin 
embedments, metal cases, and other similar means; 

e. Mica-paper insulation used for space saving in trac- 
tion and other types of d-c motors; 

f. Fueling-pump motors for aircraft carriers designed 
with aluminum frame and mounting bracket; ribbed for 
maximum heat dissipation; and utilizing Class H (silicone ) 
insulation. Power-per pound ratio increased by over 50 per 
cent. Typical saving of weight (20-hp motor) is some 
330 Ib under conventional motors. 

The use of the shipping container as a part of the over- 
all weight-reduction program should be noted. Function 
of shock and vibration protection, for instance, often can 
be transferred to the container. Design of the shipping 
container as an integral function of product design itself 
is a “must” in military equipment; and is being increas- 
ingly recognized in nonmilitary equipment. The subject 
has already been discussed in this publication. (7) 

Approximately 50 per cent of the engineers replying to 
the field survey cited three major obstacles to solving 
weight- or size-reduction design problems. About 45 per 
cent of this group found themselves unable to reconcile 
weight saving with inherent performance requirements. 
Some 22 per cent could not find suitable materials. Ap- 
proximately 33 per cent found suitable materials com- 
mercially available but costs came too high. 

To cite specific comment, a designer of fractional-hp 
motors for military specifications finds “adequate design” 
the major problem. Generally, weight saving is accom- 
pained by special costly machining operations such as 
milling to remove unneeded metal. In a small portable 
radio-operated control, the problem of weight reduction is 
intimately related to volume reduction. This in turn leads 
to problems of heat dissipation. A designer of portable 
and airborne tachometers finds most of his weight-saving 
credits offset by an inability to use aluminum cases since 
steel is necessary to provide the required magnetic shield- 
ing. Tooling cost (such as may occur with changeover to 
reinforced plastics) is cited by some as an obstacle. 

A number of engineers set up warning signals against 
weight reduction for the sake of weight reduction alone. 
One engineer comments that this may have been done 
even in aircraft electrical equipment. “Perhaps,” he adds, 
“we should put more emphasis on reliability and longer 
life.” 

Another engineer says, “There is a point where a certain 
weight is the best weight for the product—you can go 
‘too light’ as easy as ‘too heavy.’” From another source: 
Weight saving very often is carried too far, resulting in a 
product that does not function properly, or does not stand 
up in day-to-day use.” From still another engineer: “The 
modern weight-saving designs have often been accom- 
plished at the expense of reliability.” And finally: “The 
engineering cost of weight saving quite often runs out of 
control in relation to actual value gained. This should be 
constantly watched.” 

Certainly, the term “lightweight” is becoming pretty 
much of an advertising cliché these days; engineering 
staffs have to be on guard to limit the reduction of weight 
and size to legitimate design needs. 


What’s Wanted? 


Just what would engineers like in the way of materials 
and components? Let’s cite a few highlights: 

Aluminum: They generally want lower costs in the 
fabrication of housings and cabinets. Welding cost is too 
high. They also want fabricators who are properly trained 
in the use of this metal. There is need for a high-strength 
aluminum sand-casting alloy. 

Magnesium: Many would like to use this metal, but say 
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REDUCED-WEIGHT __ 
FLUORESCENT FIXTURE 








AN EXPERIMENTAL 360-cycle 2-lamp industrial fluo- 
rescent fixture has been recently designed weighing 
only 714 lb compared to 40 lb for an equivalent 
60-cycle fixture. This is the result of recent develop- 
ments by General Electric Company’s Lamp and 
Specialty Transformer Divisions that make it prac- 
tical to utilize 360-cycle power sources for the oper- 
ation of fluorescent lighting systems. The conver- 
sion to 360 cycles is accomplished by means of a 
special circuit incorporating a magnetic frequency 
multiplier. The multiplier is a static converter with- 
out moving parts. A square current wave is drawn 
by the lamp load. 

A typical capacitor for 360-cycle operation weighs 
only 3 to 6 oz and has a loss of only 1 to 3 watts. 
Against this, 60-cycle operation requires ballasts of 
3 to 10 lb per lamp with losses of 744 to 25 watts. 
In the 360-cycle system most of the weight and loss 
is in effect transferred from the fluorescent fixture 
to the area where the frequency converter is lo- 
cated. It is thus possible to design the fixture itself 
with a greatly increased freedom as to weight, size 
and other factors. In the illustration, two capac- 
itors for the 360-cycle circuit are compared with 


one conventional ballast for 60-cycle operation. 
o00 


it is not sufficiently stable. The explosion hazard during 
polishing makes it necessary to use special equipment. Fire 
hazard during machining is another obstacle. Price is a 
deterrent to wider use. Silver plating (for waveguides 
particularly) is difficult; and (in the same application) 
making magnesium pressure-tight is a major obstacle. 
Titanium: There is need for a low-priced and easily 
workable type that will maintain its strength at tempera- 
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tures of the order of 500 F to 700 F. (Both aluminum and 
magnesium are ruled out at this level.) 

Magnetic Materials: Higher-permeability materials are 
wanted that bear no penalty of increased loss and that also 
provide lower weight. 

Greases: High-temperature, low-temperature greases 
are not adequately available with wide enough range to 
fully utilize the available high-temperature electrical in- 
sulation for military equipment. There is also limited 
temperature range for ball bearings. This applies espe- 
cially to high-speed bearings. (8) 

Components: Environmental conditions in ultimate use 
of equipments (particularly electronic) limit the choice of 
components. In certain applications (guided missiles) 
magnetic amplifiers are found in general to be “too slow.” 
They must be comparable to vacuum tubes or thyratrons 
in control characteristics. A serious need exists for elec- 
tronic control devices of high power and low weight-to- 
volume ratio. In military equipment, acceleration and 
vibration combine to form the “toughest problem” in 
relation to weight. 

Many products, while electrically or electronically well 
designed, show a “woeful” lack of weight consciousness 


in the case and mounting. . . . And of course the “cus- 
tomer” is frequently enough the “obstacle.” He wants a 
lighter-weight, smaller-sized product but he doesn’t want 
to pay more for it! 

But the picture is not all of limitations and obstacles. 
These have been reflected here in some detail primarily as 
a constructive move to (a) show design-engineering staffs 
where the pitfalls may lie; and (b) to induce the suppliers 
of materials and components to increased cooperation. On 
the positive side, engineers have replied to the field survey 
in such terms as “no unsolved problems at present,” or 
“we haven't had a weight problem yet that we couldn't 
lick,” or “rarely unable to find an answer.” 

It should be apparent at this point that the solution of 
a weight- or size-reduction problem is a function of the 
basic materials or components. The design-engineering 
team can apply design principles, know-how, imagination 
and skill, but the results are essentially a function of what 
is built into the product. 


The Components and Materials Suppliers 


Are the producers of materials and components alert 
to the problem? How effectively do they help in specific 
instances? 

Although some 83 per cent of the engineers covered 
by the field survey replied to these two questions, a 
statistical analysis would not be fair since the replies are 
not clearcut “Yes” or “No.” Roughly, about half of this 
group indicated that producers of materials were alert (in 
varying degrees) to the problem. But less than one-fifth 
felt the same way about the component manufacturers. 

This introduces somewhat of an anomaly. The com 


IMPROVED COOLING METHOD CUTS DOWN TRANSFORMER SIZE 





Urivization of chimney-type radiators 
for cooling (see illustration) instead 
of an array of tubes, has made it pos- 
sible for General Electric’s Distribu- 
tion Transformer Department to cut 
down the size and weight of its new 
250-kva substation transformer. Weight 
has been reduced by 6 per cent and the 
height cut down by 21% ft or 30 per 
cent in comparison to the previous 
model. Electrical characteristics have 
been maintained. Externally, the trans- 
former provides continuous broad 
areas of smooth surface that facilitate 
surface finishing. Elimination of open- 
ings into the transformer tank adds to 
the strength of the structure. 

General trend in the design of large 
power transformers is to utilize im- 
proved methods of forced cooling and 
better magnetic materials to effect 
both weight and size reduction. For 
example, 300,000-kva, 161,000-volt trans- 
formers now being built by G-E are 
described as “scarcely larger than 
transformers of half the rating built 
three years ago.” ooo 
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PORTABLE 
SEISMOGRAPH 
EQUIPMENT 


SEISMOGRAPHIC INSTRUMENTS and asso- 
ciated equipment are man-carried over 
extremely rough terrain; light weight 
obviously is a primary consideration; 
so is compactness. Power needs should 
be low. Operation should be simple. 
The Midwestern Geophysical Labora- 
tory approaches these objectives pri- 
marily through miniaturization and 
unitization techniques. Reinforced 
plastics, aluminum, miniature tubes 
and other components are employed. 
At times, minor compromises are nec- 
essary in order to utilize miniaturiza- 
tion techniques. Such compromises are 
in the direction of lower performance 
specification. For example, in design- 
ing seismic amplifiers, the use of 
miniature input transformers, output 
transformers and chokes is made pos- 
sible by allowing a reduced bandwidth 
and less ideal filter characteristics. 
Illustrated here is the Model 450 


manufacturers have certainly been 
stant pressure to reduce the weight, 


under con- 
and to even greater 


SX TET my 


Fo pa a pp 


el s re 


> a a 


* 


Set 
»> = & 
> 20/¢ 
> 
> 
2 





Amplifier, (Fig. 1) twelve of which, 
along with associated equipment, are 
contained in a_ specially designed 
molded glass-fiber polyester field-carry- 
ing case (Fig. 2). 

To make the various portions of the 
circuit easily available for assembly, 
repair and routine maintenance, the 
amplifier is built on a chassis, one side 
of which is completely open. Ordinar- 
ily this open side would be covered 
with a metal shielding plate. This has 
been eliminated by allowing the closed 
side of the chassis of the next adjacent 
amplifier on the right to fit closely 
enough against the open side of the 
amplifier to its left so as to provide 
the necessary shielding for each. Mini- 
ature tubes are used throughout (sub- 
miniature tubes cannot be used for 
technical reasons). All output trans- 
formers, chokes, and input transform- 
ers are quite small and are in the 


development costs,” 





shape of rectangular cross-section cans. 
Other components such as resistors, 
capacitors, switches and potentiom- 
eters have all been chosen to be as 
small as possible consistent with the 
performance requirements. Net result 
of the design is an amplifier that 
weighs 3 lb-l oz and that performs 
nearly as well as a conventional truck- 
mounted amplifier of the same type 
weighing 8 lb-2 oz. Oodgd 


“Despite the fact that we are generally able to absorb high 
this source writes, “component manu- 


extent, the size and volume of their own products to meet 
the demands of miniaturization programs and other con- 
temporary design needs, particularly in military equip- 
ments. (There is general agreement, though, that com- 
ponent manufacturers that specialize in aircraft applica- 
tions are keenly alert to weight and size problems.) Let’s 
see what some individual engineers have to say: 

A designer of flight simulators says, “ves,” he does get 
cooperation but only if the quantities are large enough to 
be economically interesting. From a manufacturer of porta- 
ble tools and machines, the comment is that “you have to 
insist to get design help.” An engineer working on stencil- 
cutting machines comments that help in individual prob- 
lems comes only when the “answers are obvious.” This is 
echoed by an engineer concerned with electronic packages 
for guided missiles. Help on individual problems is _re- 
ceived “only when high production is involved.” 

There are even more forthright comments. From a 
transformer engineer comes a criticism of technical sales 
staffs. “They cooperate as far as their knowledge and 
experience permit. Unfortunately, we find repeatedly that 
adequate descriptive literature (suitable for design pur- 
poses) sorrowfully lags the marketing of new materials.” 
Again from the guided missile field, a complaint that com- 
ponent manufacturers shy away from low-volume items. 
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facturers seem reluctant to develop subminiature com- 
ponents of high reliability for low-volume market.” 

In a similar vein comes this comment: “Although most 
component manufacturers are open minded on weight 
problems, they prefer not to deviate from their standard 
products.” A designer of high-pressure pumps complains 
against “order takers” who leave the engineers to work 
out “their own salvation.” They (the “order takers”), it 
is inferred, rely on catalogs and apparently are not able 
to provide special services. Small, lightweight components 
available only at “exorbitant prices” arouse the ire of 
communications-equipment engineers. 

The above-quoted comments, however, should be care- 
fully weighed, since people who are critical tend to be 
more articulate than those who are not. A considerable 
number of engineers merely commented, “Yes, we do 
receive cooperation.” In all fairness, the design-engineering 
staffs should realize that in many instances the fault lies 
with them in not correctly analyzing their own problems, 
setting up design parameters, and (even more important) 
being realistically aware of necessary compromises. A 
manufacturer of resistors, for example, says that design 
engineers can offer the largest contribution by a_ better 
understanding of the basic problems. In miniaturization 
for example, such problems arise as temperature dissipa- 
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YOUR PRODUCT: 


HOW SMALL? 


HOW COMPACT? 


Cabinets for Digital Computers. Fab- 
rication of outer skin and frames of 
steel with change-over to aluminum 
for drawer frames and studs. Steel is 
used in skin and frames to facilitate 
surface prefinishing to cover dents, 
scratches, misfits, etc. This was found 
to be next to impossible with alumi- 
num. Design also features closed 
structure members for both support 
function and air ducting. 
Flame-Cutting Machines; Hand Elec- 
trical Welding Equipment. Off-stand- 
ard shapes such as are possible with 
aluminum extrusion process. Avail- 
ability of light metals and plastics as 
compared to traditionally used cop- 
per-bearing alloys is a very important 
factor. 

Automatic Machinery. We build a 
great variety of different machines to 


customers’ specifications and cope 
with individual problems as _ they 
occur. Use aluminum mostly where 


weight reduction is necessary. (How- 
ever, our projects do not depend en- 
tirely on weight reduction except for 
some internal mechanism.) 

Mine Detector Equipment; Miscel- 
laneous Electronic Equipment. Attain 
weight reduction by use of printed 
circuitry, miniature and subminiature 
electronic components, lighter mate- 
rials, circuit 
redesign. 


redesign, and package 
Portable Pumps; Compressors; Heat- 
Transfer Equipment. Every factor and 
combination of have been 
used. Complete redesign. Better cast- 
ing procedures. Weldments to replace 
castings. Use of stud welding. Use of 
materials having special 
for example, plastics. In brief, we 
make each pound of material do more 
useful work. 

Aircraft Radio and _ Navigational 
Equipment. New system design has 
actually resulted in much greater ef- 
fectiveness of operation plus a weight 
reduction of perhaps 20 per cent of 
With 


use of 


factors 


properties, 


previous equipments. subse- 
(ultimate?) transistors, 
we expect to bring this down (when 
power-supply requirements are in- 
cluded) by another factor of 3 to 5. 
Thus we expect to reduce a 100-lb 
unit to a maximum weight of 5 Ib. 
Office Machines. We have not 
ceeded in our objective as well as we 
would like owing chiefly to unde- 
sirable physical properties or cost of 


quent 


suc- 



























































lightweight materials. We are 
using newer aluminum alloys such as 


most 


75S-T to replace steel in some in- 
stances. Also using nylon in such ap- 


plications as bearings, slides, and 
gears. 
Spray Guns; Portable Compressors. 


Aluminum die castings and _ plastics 


used instead of brass rod. Welded 
pressed steel parts instead of iron 
castings. 

Automotive and_ Battery - Charging 


Equipment. Redesign of transformers 
from Class A to Class B and H opera- 
tion. Reduction in gage of steel by 
proper re-enforcing. Aluminum in 
place of steel wherever practical. 
Ovens; Furnaces. In some cases ob- 
jective was attained; in others not. 
There’s a practical limit beyond which 
it does not pay to attempt too much 
at one time. Since most of these 
equipments operate at high tempera- 
tures, many of the new developments 
in materials and components cannot 
be used because they do not stand 
up. 

Radio-Control Unit for Material-Han- 
dling Equipment. Material changes, 
new circuits adopted to smaller vol- 
ume, special components, careful lay- 
out used to reduce weight and size for 
a unit that is worn by operator of the 
equipment. 

Scientific Laboratory Equipment. 
Greatest success has been with elec- 
tronic portions of the equipment 
which call for smaller components. 
Mechanical portions must be large 
due to optical requirements (focal 
lengths, etc.). Large castings, etc., 
must be of lightweight metal for fac- 
tory handling. Extreme rigidity is es- 
sential. So is stability under varying 
climatic conditions. 

High Temperature - High Pressure 
Pumps. (Heaters and heat exchangers; 
Steam and fluid control flow valves). 
Weight reduction is only a_ partial 
problem. The use of cast-steel welded 
flanges, high-tensile steels and heat- 
treated flange bolts has helped. Most 
noteworthy been in 
pump shafting. Have made remark- 
able progress in this field by devel- 
oping a method of impeller balanc- 
ing in which the impeller is in bal- 
ance when running full of water. This 
practically eliminated  shafting 
troubles permitted the use of 
smaller shafts. In high-pressure pumps 


advance has 


has 
and 
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Table IV—'"'Capsule" Case Histories— 


have been able to cut weight and 
material costs by using a thinner shell 
with a mixture of steel and a series 
of internal ribs to add strength while 


leaving a smooth exterior. 


Portable Printing Machines. Modified 
and improved design — substituted 
lighter materials wherever possible, 
Electrical controls replaced mechan- 
ical linkages to reduce weight. Multi- 


drives for a given number of ma- 
chines were used rather than in- 
dividual drives. 

Miliary Equipment; High-Voltage 


Power Supplies. New circuitry, par 
ticularly in selection of transformers. 
Careful selection of potting and em- 
bedding compounds. Arrangement of 
components within the package. 

Bag-Stacking and Counting Machines. 
Redesigned to utilize full strength of 
lighter sections. Changed from angle 
iron frame and “gy in. skin or 
walls to O.115 in. thick 
sheetmetal construction with 
over rim top and bottom. 


side- 
one-piece 
bent- 


Automotive Heaters. Overall redesign 
of units involving changing from die- 
cast and cast-iron parts to stampings. 
Electronic 

materials, 


Airborne Equipment. 
Lightweight printed  cir- 
cuits, elimination of parts, closer spac- 
ing of components, smaller 
nents and components capable of 
operation at higher temperatures. 


compo- 


Radio Transmitters for Fishing Ves- 
sels. Reduced weight by utilizing 
‘smaller components of equal rating, 
and by attention to accessibility to 
maintain ease in servicing. (Combina- 
tion of more compact arrangement of 
component parts, and utilization of 
smaller component parts. ) 

Network Calculators (Electric power 
system network problems). Have made 
substantial progress but equipment is 
still much too large for complete con- 
venience of Have intro- 
duced electronic circuits in some 
functions but 
tronic. Redesign of some 5 years back 
reduced volume about 50 per 
through and careful 
placing of components, but further 
progress in this direction is doubtful. 
Even this required tightened toler- 
avoid interfer- 


operation. 


basic unit is non-elec- 
cent 
rearrangement 


ances to mechanical 
ences. 

Portable Electronic Photoflash Equip- 
ment. New and improved types of 
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Design Approaches to Selected Product Weight-Saving Problems* 


components have played their part in 
helping achieve lightweight product. 
Careful consideration has been given 
to engineering layout and parts 
grouping. Structural members double 
as mounting panels for electronic 
components. 

Printing Presses. The heavy cast-iron 
reciprocating platen was replaced by 
a steel fabricated structure. The re- 
duction in mass plus the retention of 
structural rigidity made it possible to 
increase the productive speed with 
no increase in reactive forces. 
Airborne Electronic Computer Sys- 
tems. System was designed from be- 
ginning to be small and lightweight. 
Simplification of logical design and 
circuit design was emphasized and 
subminiaturization 
used throughout. 


techniques were 


Aircraft Powerplants; Engine Acces- 
sories and Controls. In nearly all cases 
completely new designs required, in- 
corporating new or different vendor 
components, new materials and most 
important of all, a collective integra- 
tion of all parts into a single purpose 
assembly. Rank integration at 80 per 
cent, new or different components 15 
per cent, materials 5 per cent, as fac- 
tors in achieving weight reduction of 
the order of 5:1 or 10:1. 

Printing Machines. Have succeeded 
by completely redesigning equipment. 
This involved use of new weight- 
saving materials and new methods of 
construction to maintain strength and 
rigidity. Used electronic drive con- 
trols in place of heavier mechanical 
transmissions. 

Cranes; Drop Tables. Design revised 
from riveted to welded. This was 
most prevalent on overhead crane 
girders, beams, etc. Change from 
steel-castings to weldments. Material 
changed to obtain higher — tensile 
strength (heat-treated alloy). 
Paper-Converting Machines. Alumi- 
num instead of carbon steel for 
machine table plates for faster ma- 
chining and better appearance, Fast- 
acting rocker arms of magnesium. 
Portable Test) and Demonstration 
Equipment. Lighter-weight materials 
were used coupled with a redesign of 
parts subject to shock. Also face 
weight problem in mechanical move- 
ments. Here, have either changed to 
electromechanical 
new materials. 


systems or used 
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Ice-Cream-Making Machines. Have 
redesigned production pattern equip- 
ment to reduce weight of nickel alloy 
castings. 

Aircraft and Missile Instrumentation; 
Oceanographic Instrumentation. Con- 
tinued redesign of systems and_ sys- 
tem components pointed toward 
applications of latest reliable sub- 
miniaturization and miniaturization 
techniques. Overall new design de- 
velopments have been made where 
it could be shown that new circuit 
developments made possible smaller, 
yet reliable, system components. Ma- 
terials changes were used in one case 
(steel to titanium ). 

Mining Tools. Improved materials 
particularly alloy steel. 

Chain Saws; Aircraft Engines; Ord- 
nance Components. Overall redesign. 
Use of new materials. Improved 
methods such as more complex die- 
casting dies. More use of magnesium 
and of plastics laminates. Reduction 
of engineering 
factor. 


overdesign — safety 
Fans. Aluminum in place of steel 
blades. Cutting dimensions. 
Using two sheetmetal screws to hold 
fan in place in carton in lieu of stuff- 
ing with paper or use of inserts. 
Another example: In fans and blow- 
ers weight is reduced by designing 
certain parts hollow, and by use of 
magnesium castings instead of alu- 
minum castings. 


down 


Blueprint and Whiteprint Machines. 
Changed from welded-bar construc- 
tion to stamped sheet iron. 

Mining Machinery. Using rolled alu- 
minum plate for flat covers. 

Fire Alarm Equipment. Improvement 
in fabrication and reduction of ma- 
chining costs; mainly drilling opera- 
tions, milling, and lathe operations. 
Fire Alarm Bells. Substituted alumi- 
num for cast iron and steel in the 
housing and in the gong repectively. 
Electronic Accelerometers. New. cir- 
cuitry, requiring less input from the 
device. Another example: Use 
integrally designed and_ fabricated 
case and mechanism. Molded plastics 
provides for molded-in screw threads, 
bosses, and_ holes. 

Portable Sheet-Metal Lock-Forming 
Machines. (Used for heating and ven- 
tilating work.) Have reduced weight 
of our equipment through use of alu- 


minum alloy castings and by designing 
a welded steel frame of light but 
sturdy construction. 


Portable Tools. Overall redesign is 
used in most cases. New principles 
are also used whenever possible. Bet- 
ter design, along with materials bet- 
ter suited to the job, contribute to 
the completion of objectives. For ex- 
ample, new pneumatic tools use mo- 
tors which are more powerful, com- 
pact and quieter as a result of better 
design due to research and calcula- 
tions. Interchangeable features of 
handle arrangements, gearing and at- 
tachments, make the product more 
acceptable to the customers by pro- 
viding the necessary tool variation 
with a limited number of parts. Noise 
is muflled by the use of scientifically 
designed mufflers. Gearing is made 
stronger by elimination of undercut- 
ting, better tooth designs, heavier 
pitches within the overall space limi- 
tations, higher-strength, and _ higher- 
hardness steels, better grease reten- 
tion, better mounting, and by other 
means. 


Textile Machinery. Aluminum in parts 
that call for high-speed reciprocating 
action to reduce mass and inertia; cost 
however has to be watched. Nylon 
plastics for bearings, bobbins, etc. 
Magnesium in certain parts. 

Aircraft Equipment. (Land gear; Gear 
transmissions; Superchargers; Traction 
transmission; Pumps). Overall design, 
high-strength parts, ground surfaces, 
machining all over, high-strength-to- 
weight-ratio materials, proof-testing 
to use lighter sections. 

Tape and Sheet-Feeding Machines. 
Are changing the overall design and 
are using electronic devices in place 
of mechanical. 

Domestic Appliances. In window-type 
room air-conditioner components, use 
of plastics and aluminum. . . . In 
electric ranges, redesign of structural 
parts. . . . In vacuum cleaners, elec- 
tric irons, sewing machines, room 
coolers, food mixers, changeover to 
aluminum in place of steel or cast 
iron. Die castings in place of sand 
castings. Thinner gages of sheet metal 
reinforced by ribbing. Plastics. 


*All information in this tabulation is condensed 
from replies to a confidential questionnaire to 
lesign-engineering staffs. Names of manufacturers, 
therefore, cannot be identified 






























































WEIGHT, SIZE ARE 
CRITICAL IN AIRBORNE 
ELECTRONICS 


Miniaturized Control Panels. 
Panel space has been cut by 50 per 
cent and weight by 25 per cent in the 
redesign of Norelco (North American 
Philips) miniaturized control panel 
units for AN/ARN-6 aircraft radio- 
compass applications. Fig. 1 shows 
Model ED 100 contrasted to its prede- 
cessor model. Re-arrangement of the 
displays, and the associated knobs and 
switches, were basic factors in the 
achievement of reduced space needs. 
Dimensions of the new panel are 5% 





FIG. 2 


in. wide, 41% in. high, and 4 in. deep. 
Weight is 2.8 lb. This is for standard 
console or rack mounting to conform 
to military specifications AND 10479. 
Previous models were 9 in. high and 
weighed 3.9 lb. Applicable control 
functions are shown in the illustration. 
Frequency band covers four ranges, 
100-200, 200-410, 410-950 and 850-1750 
ke. A masking mechanism exposes 
only that portion of the band on which 
the compass is operating. Indirect il- 
lumination is used on dial; skirt 
illumination on control knobs. Model 
ED 100 is for electric coupling; ED 
200 for mechanical coupling. 
Accelerometer. Problem in rede- 
signing this Gulton Manufacturing 
Corp. accelerometer was essentially 
weight reduction. Device is a vibra- 
tion-measuring system mounted within 
a missile for feeding to telemetering 
transmitter. Overall requirements in- 
clude high sensitivity, wide accelera- 
tion and frequency range, as well as 
small size and light weight. Previous 
system consisted of a cathode follower, 


preamplifier and filter with a total 
volume of 30 cu in. and a weight of 
approximately 114 lb. 

The seismic element of the acceler- 
ometer was redesigned to yield an out- 
put of five times the original output, 
reducing the necessary amplifier gain. 
This change was made at the expense 
of lowering the resonant frequency, 
but this had never been fully used nor 
originally contemplated for full use. 
Then the element was damped with a 
fluid, eliminating the necessity for an 
electronic filter. 

One stage of preamplification was 
still needed but it was determined that 
the housing size as well as electrical 
connectors contributed materially to 
both the volume and weight of the 
unit. As a result, the new amplifier 
which consisted of a single subminia- 
ture tube was incorporated in the ac- 
celerometer housing. In this manner, 
the bulk volume was reduced to 2 cu 
in. and the total weight to 2 oz, exclu- 
sive of cable. Power consumption was 
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cut by a factor of three. Dimensions 
are 244 in. x 1-1/16 in. x 1% in. in- 
cluding mounting flange. Fig. 2 shows 
redesigned accelerometer (Glennite 
A500). 

Aluminum Construction and 
Etched Circuits. General approach 
to the design of airborne electronic 
equipment by Electronic Engineering 
Company of California is to utilize 
lightweight materials, printed or 
etched circuits, closer spacing of com- 
ponents, smaller and fewer compo- 
nents, and components capable of 
operation at highest possible tempera- 
tures. Specific materials used include 
reinforced plastics, aluminum and 
magnesium, also low-weight thermal 
and acoustical insulation. 

In these units (Fig. 3 shows one) 
specific problems were to control 
weight, conserve space, provide stabil- 
ity in electrical and mechanical com- 
ponents, and reliability of operation 
under extremes of temperatures, alti- 
tudes and humidity. The 10 tubes re- 
quired by the carrier voltage power 
supply are mounted in aluminum 
blocks to convey the heat directly to 
an aluminum mounting plate. Etched- 
circuit construction saves on weight, 
improves reliability and eliminates 
production wiring errors. The strain- 
gage amplifier uses 4 tubes. Etched 
terminal boards, miniature compo- 
nents, aluminum brackets and_ sub- 
miniature components are utilized 


throughout. oo00 
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tion, layout for minimum size, strength factors, costs, 
most convenient method for operation. Other component 
manufacturers complain that design engineers insist on 
lower weight and smaller size or both despite obvious 
sacrifices necessary in performance. 


Problems in Component Design 


A rundown through the replies to this field survey re- 
ceived from engineers concerned with component design 
(as opposed to original equipment design) does disclose a 
wide and keen awareness of the use of new or improved 
materials and of advanced design principles to achieve 
smaller, lighter and yet reliable components. The em- 
phasis, incidentally, is on smaller size and volume, rather 
than weight (except in airborne components). The desire 
to push standard items, rather than to design and produce 
special components on individual specifications (particu- 
larly on “blue sky” characteristics) is understandable. De- 
sign engineers, it is felt, should recognize this situation 
except where it becomes unreasonable. 

Let’s have a look at what some of the component peo- 
ple are doing: Electric wiring device manufacturers have 
a long-range program to reduce weight, with the change 
primarily for substitution of aluminum for copper, brass, 
and copper alloys. High-temperature insulation and new 
core materials, also new winding techniques and epoxy 
coatings are used in transformers (audio and power). 
More plastics are used in indicator-light assemblies. Alumi- 
num castings, plus use of specially developed fluxless 
aluminum solder and welding rod, have been utilized 
by a manufacturer of microwave waveguides and adaptors 
to achieve lower weight. 

An impressive number of component manufacturers, 
also makers of structural parts such as chassis and hous- 
ings, meet on a common ground. They start off from 
scratch with new basic design principles; investigate latest 
advances in new materials and parts; use such materials 
and parts to maximum capacity; exercise rigid quality 
control, 

There is frequent reference, for example, to such rela- 
tively new techniques as cast-resin embedments, ap- 
plication of glass-polyester compounds, new  insulations 
such as the fluorocarbons and Mylar, newer materials 
such as silicone rubber both for insulation and mechanical 
elements; new core and lamination materials. 

But a cataloging of the hundreds of components on the 
market that feature “light weight” and small size” would 
be obviously impracticable. A review of work in  prog- 
ress on a research level is again a subject by itself; in 
fact, a series of subjects, since a separate treatment would 
be required for say capacitors, resistors, relays and so on. 
Metallized capacitors for example have been discussed in 
a recent issue of this publication. (9) Miniature high- 
voltage airborne components in another article. (10) 
Trends in relay design and standardization in two reports. 
(11, 12) Silicone rubber both as mechanical components 
and as a dielectric. (13, 14) 

It should be important to keep in mind that in many 
components (as is true specifically with capacitors and 
resistors) reduction in size and weight is, generally, limited 
by the expected performance. The minimum size of the 
resistor is controlled by the maximum temperature at 
which it can operate. This maximum temperature is in 
turn controlled by the associated components as much as 
it is by the characteristics of the resistor itself. 


Reliability a Controlling Factor 
The relation of reliability to reduced weight and de- 
creased size has already been mentioned but its impor- 


tance cannot be overemphasized. The comments of a 
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leading components development and research engineer 
are quoted here: 

“In the desire to compress equipment into the smallest 
possible size, and the lowest possible weight, design en- 
gineers have neglected to consider the effect on the 
reliability of the equipment. Most electronic equipments 
have definite lives, and there is a definite correlation be- 
tween the number of failures that can be expected within 
a given period of time and the factor of safety built into 
the equipment. 

“While it is quite true that components now being 
manufactured are smaller and lighter than components 
manufactured ten years ago, and that reliability, in some 
cases, is as good as it was at that time, I think that, on 
the whole, reliability has suffered because of the pres- 
sure to reduce size. 

“It is important to stress the reliability and the ex- 
pected performance of the components as well as the 
reduction in size; unless good judgment is used on both 
requirements, difficulties will be experienced in the per- 
formance of the equipment.” 

The systems approach is an excellent means for assess- 
ing weight reduction in relation to high performance. 
Weight reduction obviously should never be regarded as 
an end in itself. As phased by a consulting human engi- 
neer, “The real goal is always: best system performance.” 
In many instances it pays off, system-wise, to accept a 
weight penalty in order to obtain a certain operating char- 
acteristic with a large impact on system performance. In 
each case the system gain resulting from reduced equip- 
ment weight must be measured against the concomitant 
sacrifice in operating performance. 

The relative importance of weight reduction as com- 
pared with equipment operating characteristics can be 
expressed by a set of rankings. In a study (by Dunlap and 
Associates) to determine Air Force equipment require- 
ments, the operating characteristics of the equipment were 
first identified and defined. Characteristics such as accu- 
racy, speed, flexibility, high probability of performance, 
and others were included. Characteristics of aircraft per- 
formance which would be affected by equipment weight, 
such as aircraft range, speed and altitude, were added. 
Air Force personnel were then asked to rank these char- 
acteristics in order of importance to the success of the 
mission. 

For some missions, aircraft performance factors were 
ranked first, indicating that reduced equipment weight 
was the primary consideration. For most missions, how- 
ever, it was possible to identify those equipment-operating 
characteristics which stood above aircraft performance in 
importance. This indicated that some increase in equip- 
ment weight would be tolerated by the equipment users 
in order to obtain certain specific characteristics, but not 
others. (15) 

The work done by materials producers, both metals and 
nonmetals, essentially reflects the design needs of equip- 
ment and component manufacturers. Where such needs 
require light weight and space saving, the materials pro- 
ducers through their research and development depart- 
ments usually show excellent cooperation. Here again, 
economics play a major role. It is not reasonable to ex- 
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pect materials people to develop a special electrical in- 
sulation, or aluminum alloys, or contact metals, etc., in 
small volumes for very special requirements. 

It would be a fair statement, on the whole, that mate- 
rials producers are somewhat ahead of the design engi- 
neers. Engineers all too frequently are reluctant to try 
new materials. And, frequently, when they do try them, 
they think it a simple matter of substitution for the old. 
The materials people say that the engineer must design 
his product from scratch, or redesign thoroughly, to take 
full advantage of the possibilities inherent in the new mate- 
rials. The secret in achieving reduced weight and space 
(as in any other design objective) is to design up to the 
hilt in respect to the material’s capabilities and around 
the material’s limitations. 


Smaller Motors 


The past two years have seen a radical redesign of 
NEMA motor frame sizes. This development is of course 
a major example of weight and size reduction, significant 
to the entire field of electrically energized equipment. 
Details have already appeared in technical literature and 
in these pages. (16) It is important to note again, however, 
that the spur for this development came from European 
motor manufacturers where there has been a consistent 
policy of “working” basic materials to their utmost capac- 
ities. A corollary motive has been the fact that lower 
weight and reduced volume cut down shipping costs and 
help the European manufacturer in his export competitive 
position. 

Here are a few specific methods used by some motor 
manufacturers to achieve smaller size and lower weight: 

One manufacturer changes to new materials to obtain 
higher ultimate strength and greater moduli of elasticity; 
the new designs utilize changeover in fabrication tech- 
niques such as cast-in ribs and other elements, and welded- 
in stiffeners. Motor-generator sets and generators for Navy 
shipboard use and for railroad use achieve size reduction 
generally by the use of new high-temperature insulating 
materials (primarily silicones) and redesign for improved 
ventilation. (Redesign of the ventilation structure is men- 
tioned by a number of motor designers and is undoubtedly 
a constant problem.) 

“Mobility” is the prime reason for weight reduction in 
marine propulsion motors and generators. Solution is by 
means of overall design. Reinforced plastics and alumi- 
num are used, also carefully fabricated metal parts in- 
stead of castings. 

For frames in 400-cycle aircraft motors and for high- 
frequency generators (possible missile applications) die 
castings are used advantageously to obtain thin uniform 
walls, with ribs for added strength. Blast cooling is ap- 
plied to assure maximum power in the smallest possible 
package. Magnesium and aluminum alloys are employed. 
Another designer of aircraft motors and actuators utilizes 
maximum speed and maximum strength-to-weight ratios 
in basic materials to attain minimum weight. 

Substitution of lighter metals for steel is employed in 
several instances. Simplification of motor parts is another 
approach. The use of molded plastics, such as glass-poly- 
ester for motor end bells, has already been introduced by 
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one or two manufacturers and the trend may develop. 
Glass-polyester compounds have also been used for mold- 
ing motor fan blades. 

Mylar polyester film for motor insulation has already 
made strides (note General Electric’s new line of fhp 
motors). Still newer materials such as mica paper, Teflon 
film, composites of Mylar and mica paper, may be only 
a step away from substantial practical use. The whole 
field of new nonrigid insulation offers ideal opportunities 
for designing functional insulation systems that help 
achieve reduction in weight or size, or both. These de- 
velopments have already been discussed in detail in 
these pages. (17, 18) 

Development of a single-anode mercury vapor tube 
rectifier has enabled a substantial reduction in size and 
weight of packaged variable-voltage drives. Heretofore 
M-G sets supplanted thyratron rectifiers beyond 25 hp. 
In the new Reliance Xatron drive, described in detail 
elsewhere in this issue, substitution of the mercury tube 
rectifiers and associated control circuits resulted in a 
50-hp packaged unit having 21 per cent of the weight 
and 27 per cent of the volume of the former drive with 
M-G power supply. 


Summing Up 


Two good methods may be applied to present a sum- 
ming up: The first is by means of specific product design 
case histories; the reader will have already noted such 
case histories scattered throughout these pages. The 
second method is to examine the integrated handling of 
the problem by several selected companies. It would be a 
pretty sound assumption that what these companies do, 
represents a synthesis of the best current practice in the 
utilization of design principles, materials, components, and 
fabrication techniques. Several such company reports 
now follow (names are confidential): 


Table V(a)—Materials and Components 
Used to Achieve Weight Reduction2 


Percentage of en- 
gineers replying 
Materials and Components to field survey 
who use _ these 
items” 


Aluminum 

Reinforced plastics 
Magnesium 
Powder-metallurgy parts 


Ultrahigh-strength steel 

Low-weight thermal and acousti- 
cal insulation 

Foam plastics 

Sintered aluminum powder 

Gaseous dielectrics 


Miniature tubes 26 
Other miniature components 23 


® These are general summaries. See also Table V(b) for specific types 
of applications. 

> Total exceeds 100 per cent since individual replies may cover more 
than one item. 
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Company “A” (Aircraft Instruments) 


Design Reasons: Reduction in costs of materials. Re- 
duction in fabricating and production costs. Need for 
smaller volume. Increasing power or other output capacity 
without increasing weight. Human-engineering factors. 
Mobility. 

Solution of Problems (Design Approach; Materials; 
Components): Using new smaller, lighter, electronic com- 
ponents, especially the new military approved subminia- 
ture tubes. High-permeability modern magnetic materials 
have reduced weight of coil cores since less material is 
necessary. Use of forged magnesium has decreased weight 
without loss of strength when substituted for aluminum 
or steel. Using aluminum, also copper-clad aluminum. 

Fabrication and Production Techniques: Printed-circuit 
assemblies. Adhesives to replace metal fasteners. Unitiza- 
tion. 

Unsolved Problems: Lack of available processes; for 











Hipersil oriented-steel cores (saturable reactor ) 

Low-alloy steels for structural parts 

Transistors plus original circuits and mechanical 
systems 

Silicones, Teflon, Kel-F (connectors and _ solenoid 
actuators ) 

Epoxy resins (transformers and reactors ) 

Shell moldings (portable instruments ) 

Intensive use of fiber-glass thermal insulation; ply- 
wood for switch and control mounting in place of 
steel (high-temperature deaerators ) 

Titanium metal (aircraft, missile, oceanographic in- 
strumentation ) 

Titanium, nylon, Teflon (aircraft powerplants, engine 
accessories and controls ) 

Silicone rubber (airborne devices ) 

Miniature capacitors and resistors (transducers, pick- 
up heads, photoelectric cells) 

Titanium (airborne electrical equipment ) 

Titanates (cathode ray oscillograph ) 

Deltamax, Supermalloy for toroidal cores; Teflon in- 
sulation (magnetic amplifiers and high-frequency 
generators ) 

Aluminum bronzes, beryllium copper (electric motors, 
aircraft actuators ) 

Transistors and new miniature tantalum capacitors 
(design of communications equipment and com- 
puters ) 

Plastics bobbins, nylon, etc.; Permalloy toroidal cores 
(transformers, allied products ) 

Silicone-varnish impregnated fiber-glass sheet; high- 
temperature-resistant wire insulation to permit 
higher operating temperatures and therefore less 
copper winding; aluminum castings; rigidity ob- 
tained by embedments replacing structural mem- 
bers otherwise necessary (electron tubes, etc.) 

Teflon insulated wire (coils and transformers ) 

Titanium; new dielectric materials (accelerometers, 
recording systems ) 

Ferrites; powdered magnetite material; transistors 
(aircraft radio and navigation equipment ) 

Printed circuits, semi-automatic assembly methods, 
more efficient transformer and magnetic materials. 
Use of Alnico V where chrome steel or Alnico I or 

II was used exclusively previously. Molded and 
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Table V(b)—Specific Types of Materials and Components Applied in Weight Reduction 


example, the ability to solder aluminum directly. 

Overall Comment: Weight saving should be looked at 
from the standpoint of an overall system as well as the 
individual components; for example, in an electrical cir- 
cuit, relocation of components may reduce inter-umt 
wiring. 


Company “B” (Communications Equipment) 


Design Reasons: Reduction in costs of materials them- 
selves. Reduction in fabricating and production costs. 
Human-engineering factors. Reduction of power needs. 

Solution of Problems (Design Approach; Materials; 
Components): Problem is related to transformers, vacuum 
tubes, resistors, terminal blocks, relays, and other com- 
ponents; also cable. Examples: Terminal blocks, weight 
reduced by change in materials. Previously were made of 
wood with holes drilled to accept terminals; now cast in 
resin with integral terminals. Cable, extruded polyethylene 


formed parts rather than fabricated types. (Wire 
communications equipment, condensers,  trans- 
formers, chokes ) 

Teflon, Kel-F, ceramics, tantalum capacitors (mili- 
tary communications equipment ) 

High-temperature acrylics (body of light assemblies) 

Titanium alloys, also high-temperature alloys. 

Grain-oriented steel, silicone and glass insulation, 
silicone-enamel magnet wire, toroidal cores, mag- 
netic amplifiers (selenium rectifiers for aircraft 
ground power and battery charging) 

Nodular iron (electric motors ) 

Aluminized plastics to replace chromium (automobile 
radios ) 

Thermistors (portable graphical recorders, medical 
equipment ) 

Class H materials such as Teflon, silicones, mica 
laminates, Mylar, low-loss laminations  (air- 
borne transformers ) 

Silicone fluid (DC 200) for dielectric 

Mylar in capacitors; transistors with reduction in 
power needs; tantalum capacitors; new phenolies, 
printed circuitry (electronic packages for guided 
missiles and fighters ) 

Exploring use of aluminum wire, titanium oxide 
films, and molybdenum disulphide in a resin for a 
classified project (d-c solenoids, pulse-following 
inverters ) 

Resin-impregnated wood-fiber-board gypsum board 
(household mechanisms, portable tools) 

Teflon and nylon insulating materials; grain-oriented 
and _ nickel-alloy core materials in ultra-thin gages 
(transformers, audio and power) 

Latest types of grain-oriented magnetic materials 

Cadmium-copper alloy having high conductivity, 
polyester-resin insulating material with high arc 
resistance (solenoids and switches ) 

Copper-clad glass-base epoxy sheet; flexible copper- 
clad materials 

Transparent plastics (paper-converting machines ) 

Ultra-thin, high-temperature, high-dielectric strength 
insulating materials and new impregnants; silicone- 
glass, Teflon, epoxy resins (electronic transformers ) 

Nylon, Teflon, silicone rubber, ceramics (equipment 

for ships, railroads ) 
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WEIGHT AND SIZE 
IN APPLIANCES 


No SINGLE EXAMPLE could accurately 
reflect the trends in the appliance 
fields. Where portability and mobility 
are prime factors, as in vacuum clean- 
ers, measurable advances have been 
made in designing smaller and lighter 
appliances. Overall redesign, stressing 
use of lighter materials, has been the 
main approach. 

Sewing machines form another good 
example of improved design leading 
to more compact units. Here, the re- 
sults are due to electrical redesign, 
use of lightweight metals, and to im- 
proved components. The influence of 
European designs has been strong. 

The best of current design in port- 
able fans and air-circulators shows a 
good integration of mechanical and 
electrical design, stemming from im- 
provements in blade configuration and 
efficiency, smaller motors, and lighter- 
weight housings, among other ele- 
ments. 

In certain major appliances, refrig- 
erators and freezers particularly, the 
target has been more usable space and 
facilities. In refrigerators and freezers, 
this has meant more storage facilities. 
In ranges, increased burner and oven 
facilities, accessory storage space, and 
a wider range of controls. In achieving 
these objectives, much has been done 
with new types of thermal insulation, 


plastics to replace metals, smaller 
components, integrated design. But 
against these positive accomplish- 


ments, there has been an unfortunate 
trend to bigness for the sake of big- 
ness (as in automobiles), glamor-trim, 
and gadgetry. Refrigerators have more 
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cubic space but they are also tending 
to be cluttered with non-essentials. 
Ranges have gone to excess with intri- 
cate controls that are now frequently 
eited as glaring examples of poor 
human engineering. 

Actual reduction in overall size (in 
conjunction with truly functional 
simplicity) could very well be a major 
objective in the design of refrigerators, 
clothes washers, dryers and ranges. At 
present this is only a sporadic objec- 
tive. For one thing, there is a huge 
and relatively untapped urban market 
for small, efficient and fully automatic 
clothes washers and dryers. There is a 
similar market for compact refrigera- 
tors. Wall-type refrigerators would be 
a real advance. The new ‘thin-wall 
vacuum-type insulation developed by 
General Electric’s Research Labora- 
tory (announced last year) seems 
definitely headed for such application. 
Some practical results are indicated 
for the end of this year. 

Room unit air conditioners have 
encountered the need for both size and 
weight reduction. They are usually re- 


quired to fit into a small space; should 
be unobtrusive yet pleasing in appear- 
ance; and should be easy to handle for 
installation and servicing. The United 
States Air Conditioning model illus- 
trated here has achieved weight reduc- 
tion by utilizing several molded glass- 
reinforced polyester parts. Reference 
to Fig. 1 will show these parts as fol- 
lows: (1) A one-piece outside cabinet, 
with molded-in groove for the window 
sash; (2) Inside cabinet; actually the 
control housing; (3) Window block- 
offs; (4) Base pan; (5) One-piece 
partition (molded as one unit with 
the centrifugal blower housing with 
venturi inlet); (6) One-piece slinger 
fan shroud. Fig. 2 shows external ap- 
pearance; Fig. 3, the compactness of 
design. 

Replacement of metal parts with re- 
inforced plastics has made it possible 
to eliminate much of the acoustical 
and thermal insulation previously 
needed. Improved resistance to weath- 
ering has also been attained, also to 
internal corrosion caused by conden- 
sate moisture. 

Low-pressure molding techniques 
were used. Mold and tooling costs are 
said not to be excessive. Owens-Corn- 
ing-Fiberglas supplies the glass rein- 
forcement; polyester resins are sup- 
plied by several sources. Molding for 
U. S. Air Conditioning was done by 
Structurlite Plastics Company. Unit is 
available in three ratings, /% hp, 34 hp, 
and 1 hp. Dimensions are the same, 
27 in. x 16% in. x 29% in. Shipping 
weight ranges from 185 lb to 225 tb. 

itis 
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now used instead of lead as sheathing. Materials and 
components used in overall program include reinforced 
plastics, power-metallurgy parts, aluminum, 
tubes, and various miniature components. 

Fabrication and Production Techniques: Printed-circuit 
assemblies, and unitization. Shifting function of protec- 
tion against shock and vibration to shipping container. 
Solderless wrapping of connections. 

Unsolved Problems: Materials available but costs too 
high. 

Overall Comment: Weight and size reduction has to be 
carried out within overall requirements for 
maintenance-free performance and long life. 


miniature 


relatively 


Company “C” (Specialty Controls) 

Design Reasons: Need for smaller volume. Increasing 
power or other output capacity without increasing weight. 

Solution of Problems (Design Approach; Materials; 
Components): Problem relates particularly to aircraft volt- 
age regulators, both mechanical and_ static (magnetic- 
amplifier type). Have been reasonably successful in ob- 
jectives by very “close” designing techniques. This means 
designing the equipment to perform exactly as required 
without any excess capacity or safety factors. This does 
not permit, however, any reduction in the required capac- 
itv or characteristics. There has been some _ utilization 
of new materials (for example, aluminum) but in general 
results have been achieved by better usage of existing 
materials. 

Fabrication and Production Techniques: Printed-circuit 
assemblies. Unitization. 

Unsolved Problems: Materials available but costs too 
high. Inability to reconcile weight saving with inherent 
performance requirements of product. 

Overall Comment: Experience indicates that there will 
be continuous pressure for controls of equal or increased 
capacity with less weight. There is still much to be gained 
by utilization of new materials as these become available. 


Company “D” (Precision Potentiometers ) 


Design Reasons: Need for smaller volume. Increasing 
power or other output capacity without increasing weight 
(accuracy). 

Solution of Problems (Design Approach; Materials; 
Components): Most of the reduction in size and weight has 
been due to the development of production techniques 
and to redesign employing stronger and lighter materials 
selected on the basis of a materials-testing program. Im- 
provements in manufacturing equipment have also made 
it possible to build more accuracy into the redesigned 
unit. Materials include 
aluminum. 

Fabrication and Production Techniques: Printed-circuit 
assemblies. Adhesives as “fasteners.” 

Unsolved Problems: Most requirements are for savings 
in space. The main problem is the ability to make accurate 
wire-wound resistance elements with a high degree of 
resolution in a small package. 


used reinforced plastics and 


Company “E” (Medical Instruments) 


Design Reasons: Portability, mobilitv, appearance fac- 
tors. Portability and mobility create the problem of weight 
saving. In the medical field this is a main consideration, 
but machines must give efficiency and accuracy without 
sacrificing rigidity and durability. Attainment of porta- 
bility and mobility also leads to reduction of shipping 
costs and sometimes to a reduction in costs of materials. 

Solution of Problems (Design Approach; Materials; 
Components): Overall redesign. Existing products are not 
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Table VI (a)—Fabrication and Production 
Techniques Used for Weight Reduction@ 


Percentage of en- 


gineers replying 
Technique to field survey 
who use these 


techniques' 


Unitization 20 
Adhesives for fastening purposes 19 
Printed-circuit assemblies 19 
Shifting function of protection 
against shock and vibration to 
shipping container 14 
‘ These are general approaches. See also Table VI (b) for some 
specific examples 
» Total is less than 100 per cent since n all those responding 
















Table VI (b)—Pinpointing Some Fabrication 
Techniques Employed in Weight Reduction 


Experimenting with printed-circuit assemblies and 
potted circuits (laboratory equipment ) 

Flash and pressure welds (electronic test com- 

munication equipment ) 


Complete basic redesigns have been used to ad- 
vantage, the approach required going back to 
basic theory (aircraft components ) 

New design of motor to reduce amount of steel 
required (fans, flat irons, mixers ) 

Structure members also utilized for air ducting in 
tube cooling system (electronic cabinets for 
digital computers ) 







Improved structural design of chassis and cases 
resulting in thinner sections, but greater strength 
(military communications equipment ) 

Chemical processing of various components for 
electrical insulation and weather proofing (air- 
craft equipment ) 









Using a thin wall with flanges to reinforce wall 
rather than a flat heavier wall of equal thickness 
(portable machines ) 


More efficient tube clamps for heat dissipation 
(portable amplifiers) 


now at the acme of portability but for the present they 
will suffice. Work is being performed to better present 
design. Printed circuits, substitutions of lighter materials 
for heavier, new fabrications and production techniques 
have been embodied in redesign. Materials and compo- 
nents used include: powder-metallurgy parts, aluminum, 
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magnesium, low-weight thermal and acoustical insulation, 
gaseous dielectrics, miniature tubes and other miniature 
components. 

Fabrication and Production Techniques: Printed-circuit 
assemblies. Unitization. Adhesives for fastening functions. 


Company “F” (Airborne Equipment) 


Design Reasons: Reduction in costs of materials. Reduc- 
tion in fabricating and production costs. Portability. Need 
for smaller volume. Increasing power or other output ca- 
pacity without increasing weight. Human-engineering fac- 
tors. Mobility. Reduction of power needs. (All stated 
reasons do not apply to all lines but vary as to specific prod- 
ucts.) Due to the pyramiding effect of weight increase in 
airborne and associated equipment it is vital to give atten- 
tion to primary components and systems. System develop- 
ment is a great tool in reducing primary weight and thus 
materially reducing the total weight. 

Solution of Problems (Design Approach; Materials: 
Components): In aeronautic and military equipment con- 
tinuous attention is given to weight and space reduction. 
New equipment is cancelled out by newer equipment 
where new and improved types are used. Where develop- 
ment personnel outnumbers design personnel, progress is 
made in the new equipment. 

Materials are chosen or changed based upon the appli- 
cations. Likewise methods of fabrication and techniques 
are reviewed, improved, or changed to realize the better 
product for the application. Materials and components 
used: reinforced plastics, foam plastics, ultrahigh strength 
steel, powder-metallurgy parts, aluminum, magnesium, 
low-weight thermal and acoustical insulation, sintered 
aluminum powder, gaseous dielectric, miniature tubes 
and other miniature components. Titanium is receiving 
attention under limited supply available. 

Fabrication and Production Techniques: Printed-circuit 
assemblies. Unitization. Adhesives as fasteners. Shifting 
function of protection against shock and vibration to ship- 


ping container. Subminiaturization for weight and space 


reduction is being carried through, involving printed cir- 
cuits and other means. Military equipment is requiring 
more and more unitized system elements for servicing 
and maintenance. 

Unsolved Problems: Lack of suitable materials. Inability 
to reconcile weight saving with inherent performance. re- 
quirements of product. While new materials and com- 
ponents are continuously being sought and tried, it must 
be held in mind that military 
critical than industrial and 
tested before adoption. 

Overall Comment: Reliability is of prime importance in 
development and design of equipment for the Armed 
Services. Weight saving, space saving, maintenance, per- 
formance characteristics, etc., must be viewed always with 
ultimate reliability in mind. 


requirements are 
therefore are 


more 
thoroughly 


Conclusion 


It may be concluded, then, that the subject discussed 
here is not susceptible to easy definition, but in the con- 
temporary scene of product design and development, the 
factors of weight saving, size reduction, more power and 
more capacity for performance per unit weight and _ vol- 
ume, have constituted an undeniably potent design force. 
Yet weight saving and space reduction in themselves are 
not just isolated design factors. They are indivisible from 
the overall systems approach to the design of a product. 
They are indivisible from an integratjon of design princi- 
ples, selection of materials and components, considerations 
of human engineering, use of fabrication and product 
techniques, styling and appearance. And finally, reliabil- 
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itv and eftective performance are 
siderations. 


the overriding con- 


Light weight and small size, in themselves, are not 
necessarily prima-facie evidences of good design. A sub- 
miniature component may be overweight. Yet, a huge 
power transformer may be designed up to the maximum 
capabilities of its component parts, for optimum economy 
of weight, size, cost and performance. 
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An EvLecrricaL MANUFACTURING Staff Report 


Theme of Machine Tool Forum: 


Automatic 
Production 


Exchange of views of automobile manufacturing engineers and machine 


tool designers at recent Westinghouse Forum emphasizes need for greater 


reliability of electrical controls if automatic production 


systems are to be extended in scope and application. 


REQUIREMENTS of automatic machine tools in the au- 
tomobile industry formed the basis of a major panel 
discussion at the 18th annual Machine Tool Electrifi- 
cation Forum, sponsored by Westinghouse Electric 
Corporation. Held in Buffalo on April 6 and 7 the 
sessions drew the largest recorded attendance of about 
450 visiting and host engineers. Harold Hardenbrook, 
general works engineer, Buick Motor Division of GM, 
summed up the requirements of the automobile manu- 
facturers in saying that reliability is the most uni- 
versal demand of automatism, which the dictionary 
defines as self-regulation and self-motion. To date 
reliability in the strict sense has not been obtained, 
but Mr. Hardenbrook insisted that eventually machine 
tools will have to be built that are virtually free of 
breakdown. 

All possible steps should be taken to prolong the life 
of machine tools and auxiliary components. One of 
the components most subject to excessive maintenance 
is the control panel. Great care must be given to its 
location so that it will be protected from dirt, chips, 
coolants, and oil. It must also be protected from fac- 
tory trucks and misplaced parts. 

The control panel must be readily accessible and 
mounted so that the maintenance man will be able to 
have unobstructed view of the machine when working 
on the panel. It may be necessary to put the machine 
or parts of the machine through a cycle by manual 
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operation of contactors and he must be able to watch 
the machine’s movements or other repairmen assisting 
him. 

At Buick it has been found that overhead platforms, 
Fig. 1, are the best method of mounting from the 
standpoint of space availability, possible damage, and 
physical relation to the machine. Most platforms cost 
less than 1 per cent of the machine cost. 

Platform mounted panels should be front-connected 
to eliminate doors on the back and to reduce the 
width of the platform. The height should not exceed 
72 in. There should be ample room for wiring around 
the control inside the panel. Panels should be built 
in 8-ft sections that can be assembled as a single unit. 


To eliminate down time, lost production and assist 
maintenance men in locating and correcting electrical 
failures, Mr. Hardenbrook asked consideration for the 
following recommendations when control panels are 
being engineered for multistation process machines: 
(A) All possible control equipment for each head be 

mounted together as for a single unit panel. 
(B) When sectionalizing disconnect switches are used, 


locate them behind the panel door for the control 
affected. 

(C) On multi-door panels, do not mount control apparatus 
behind door frames or gutters where removal or 
service is difficult. 

(D) Arrange interlocks with doors and disconnect switches 
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so that switch must be open to open door, but that 
the open door can be latched closed when disconnect 
switch is closed. 

(E) To avoid dirt dropping from moving and wearing 
parts, mount terminal strips in vertical plane at side 
of its respective panel section, instead of mounting 
horizontally below the wearing parts. 

F) Provide a ground detector relay with the coil con- 
nected in series with the grounded side of the contro! 
transformer and the N.C. contacts of the relay. 

G) Use nothing smaller than NEMA size 0 relays. 

(H) Install lighting inside of panel enclosure for night 
maintenance work. 

(1) Provide over-current protection for conductors to 
solenoids (such as brakes, valves, etc.). 

(}) Space all control equipment so that there will be 
clearance for mounting the next size larger control 
device. 


The need for controls of the highest quality as a 
means for attaining reliable operation of mass-produc- 
tion equipment was also stressed by R. W. Kowitz. 


Manufacturing Engineering Department, Ford Motor 


Company. The control device that fails is not neces- 
sarily always a poor one. In some cases, misapplica- 
tion may be the cause of failure. A device with a nor- 
mal life expectancy of only 100,000 cycles for example. 
is bound to fail on high production equipment, which 
cycles some 500,000 times per month. 

Reliability is also closely keyed to sound original 
designs. A particular detail may function properly 
when the machine is new, clean, and well lubricated. 
But after a short period of time production, it is 
not uncommon to find that a mixture of grease, oil and 
chips tends to impair normal mechanical movements. 
This condition is often responsible for the malfunction 
of the operating components of limit switches. In some 
cases, it is necessary to cover poorly located switches 
with a hinged chip deflector, which becomes a sec- 
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ondary operating arm. It is essential that limit switches 
be located away from the region where chips and oil 
are apt to accumulate. 

Reliability should also be considered when select- 
ing the motivating means for operating automation 
equipment, which might be a simple mechanical unit 
driven by an electric motor, or a pneumatic unit, or a 
hydraulic unit. The advantages and disadvantages of 
each type of equipment must be carefully weighed. 
From the standpoint of maintenance and long life, the 
less complicated, the better. Full consideration should 
be given to the construction of the components, and 
the operating conditions for each particular applica- 
tion. If a pneumatic system is being considered, 
should be remembered that providing an ample supply 
of clean, drv air is a major problem in almost every 
industrial plant. 

In spite of improvements made in hydraulic equip- 
ment and seals, oil leakage is a hazard to personnel, 
a major housekeeping problem, and a considerable 
expense. To avoid these inherent disadvantages, Mr. 
Kowitz advocated the use of positive, mechanically 
operated units wherever applicable. 

Still other failures are attributed to the use of con- 
trol devices applied at ratings in excess of those listed 
by the manufacturer. An example cited by Mr. Kowitz 
is the application of bellows-type pressure switches to 
hydraulic systems operating above 50 psi. Surges fre- 
quently cause rupturing of the bellows. Piston-type 
switches, having a vent port, should be used on such 
hydraulic applications. 


Maintenance Factor Predominant 


Speaking for a machine tool builder, KR. N. Johnson, 
W. F. & John Barnes Company, agreed that if the pro- 
duction plant of tomorrow is to be completely auto- 
matic, the development of the machinery that goes into 
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that plant will of necessity be designed with mainte- 
nance as a predominant factor in that design. If this 
is not done, the unskilled or semi-skilled personnel 
freed by the automatic equipment will have to be re- 
placed py an equal number of highly trained service 
technicians. lo reduce the technical knowledge needed 
by service personnel, he urged that conventional mag- 
netically operated components be continued in use 
wherever feasible. 

Good maintenance begins on the designing board. 
To make its control design engineers conscious of 
the need for consideration of maintenance in design- 
ing machines, the Barnes company is using a training 
program for these engineers that includes servicing of 
machines in the customers’ plants and construction of 
machines on the Barnes assembly floor. This gives the 
design engineer an opportunity to observe mainte- 
nance problems created by poor design. 

As machines become more complicated from a con- 
trol point of view, more information about the control 
of that machine must be available to the customer’s 
maintenance personnel. This information must be 
written in a form and language readily understood. 
Complicated multiline graphs presented in highly 
technical form, or long verbal descriptions using highly 
technical language tend to tire the man who is trying 
to assimilate the information. 

Some of the information supplied by Barnes to fa- 
miliarize the customers’ maintenance personnel with 
the operating principles of its machines are: 
Schematic wiring diagram of controls. 

Machine equipment layout. 

Complete equipment parts list and recommended 

maintenance stock parts list. 

1. Step-by-step description both in simple graphic form 
and in writing of the mechanical sequence of opera- 
tions of the machine. 
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FIG. 2—Chart showing the relationship between 
machining time and cost in a transfer-type ma- 
chine tool. Zone A is the economical range with 
minimum costs. Zone B is the region of increased 
cost due to too-high cutting speeds, causing fre- 
quent cutter breakdown and changes. Zone C at 
the right is an uneconomical region of slow cut- 
ting speeds. 
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Step-by-step description in written form of the elec- 
trical sequence of operation. 

3. Assimilation of all this information into an 8’ x 11 
in. binding. 


~ 


Some other methods used include personal interviews 
between Barnes engineers and customer production 
and maintenance engineers before and during design 
of the machine and after its installation. Also use of 
mechanical trouble finders on machinery to help the 
maintenance personnel locate trouble with a minimum 
of down-time. 

As Mr. Johnson views it, the success of the com- 
pletely automatic production plant of the future will 
depend largely on the attitude of the manufacturer of 
automatic machines toward the maintenance prob- 
lems associated with those machines, and, conversely, 
on the attitude of the customers’ maintenance person- 
nel toward the machines. 


Responsibilities of machine Tool Builders. In the 
opinion of G. P. Krieg, master mechanic, Packard Mo- 
tor Car Company, the machine tool builder should 
have designed and built into the machine the quality 
required to allow the user to run his production with 
the least possible amount of down-time, while, at the 
same time, obtaining the controls necessary for quality 
production. 

Primarily, the machine tool builder's responsibility 
is to provide the basic mechanism for loading, posi- 
tioning, and unloading the parts; automatic gaging, 
where required, and a method of control which will 
automatically signal and shut down the operation 
when parts are out of tolerance. Mr. Krieg believes 
that this should be provided as a package unit and 
that the units be arranged to provide easy accessibil- 
ity for repair, tool changes, and positive contro] at 
any point. 

In a production lineup where competitive machines 
are used, Packard engineers are in favor of the several 
machine tool builders working with each other to pro- 
vide a group of machines designed to hook up at their 
respective stations as a complete unit. Where possible, 
they as a group should decide upon a correct method 
of handling between their respective machines to pro- 
vide the user with automatic units which remove parts 
from the unload stations in a certain position, transfer, 
and load them into the loading station of the next 
machine. 

This also necessitates closer liaison between the 
user and the respective machine builder from the 
standpoint of plant layout to solve the problem of chip 
removal, electrical hook-ups, foundation and _ floor 
space requirements. 


Straight-line transfers are the most satisfactory form 
of machining automation, and are the simplest to in- 
tegrate into an overall scheme, according to W. B. 
Shimer, master mechanic, De Soto Division, Chrysler 
Corporation. For parts requiring more than one trans- 
fer machine, it is only necessary to extend the transfer 
bar at exit and entry ends of adjoining machines. 

Rotary index machines in comparison are uncom- 
monly expensive to build and service. The original 
cost is often equal to the cost of the labor they replace. 
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Automatic 


DESIGN FEATURES of a small honing 
machine with completely automatic 
cycle were described at the Forum by 
E. L. Behringer, electrical engineer, 
Micromatic Hone Corporation. Design 
objectives called for pre-operation part 
storage, self-controlled demand system 
of preloading, automatic positioning 
and clamping of work under honing 
spindle, cycle to be terminated by 
measurement of the workpiece. The 
machine must be self checking and 
workpieces must be segregated as to 
size variation as they leave the ma 
chine. The automatic cycle should be 
interrupted if parts are off-size due to 
tool wear. The machine had to hone 
the bores of soft gear blanks and hard 
ened gears to very close tolerances. 
Work comes to the machine by belt 
conveyor and pre-operation storage 
was obtained by equipping the ma 
chine with a 24-in. vibrational type 
loader, Fig. A, which not only pro- 
vides a large storage capacity ahead 
of the machine but also orients the 
parts before they are fed down a 
gravity chute to the machine proper. 
Control of the pre-loader is from 


switch LS-3 takes the machine out of 
automatic cycle for lack of parts, thus 





Movement of parts to and trom index machines often 
calls for complicated mechanisms and they are usually 
difficult and costly to maintain. 

In the new DeSoto engine plant, straight-line trans- 
fer type machines are used. The most successful ones 
consist of a series of single-purpose automatic ma- 
chines connected by rails and transfer bars. The feed 
mechanisms are self-contained within each unit, and 
no close accuracy is required between units. 

The labor cost on this cylinder block line is approx- 
imately two-thirds less than it would be if rotary index 
machines were used. The number of skilled workers 
required, such as tool setters, electricians, and ma- 
chine repairmen remains the same. And, although 
overhead ratio of skilled workers to productive work- 
ers has increased, there is no actual increase in main- 
tenance cost. 

Mr. Shimer considers these unitized transfer ma- 
chines “common sense” automation having many ad- 
vantages, including: Reduction of part cost, high pro- 
ductivity, reduction of physical labor, uniform quality 
of production, minimum scrap, minimum breakage 
and maximum life of tools, good safety features for 
machines and operators, and excellent plant layout. 
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fulfilling the self-controlled demand 
system for preloading. 


Lateral movement of the part into 


start and stop the vibrator. Release of © ram positions one piece under the 


spindle while an overrunnig dog posi- 
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FIG. A—VIBRATION TYPE PRE-LOADER PROVIDES PRE-OPERATION PARTS STORAGE 
FOR AUTOMATIC CYCLE HONER. 


ing mandrel, displacing a piece that 
has just been checked. 
Another air cylinder elevates the 


three switches, Fig. B, mounted be- the checking stations is achieved workpiece and clamps it in such a 
neath the chutes and tripped by the through the operation of a solenoid- way that the gear blank can float lat 
workpieces. Switches LS-4 and LS-5 operated air valve and cylinder. The — erally while being held vertically so 


that it centers itself about the honing 
tool. When the work is in position a 


tions a finished piece under the check- limit switch starts spindle rotation 


For Hexibility, each unit in the transfer machine can 
be operated independently by selection of controls. 
Individual controls also serve as a safety factor in 
case of breakdown. By maintaining a bank of parts 
between each transfer machine, the machines are kept 
running while one is stopped for tool change or repair. 
Tool changes are further simplified by use of pre-set 
fresh tools set in quick-change chucks. 

These machines do all the heavy work and require 
little physical effort on the part of the operator. Auto- 
matic inspection has been incorporated for hole depth 
and location, and for casting shape. 

These transfer machines are extensive and compli- 
cated combinations of mechanical, hydraulic, and elec- 
trical equipment. However, by unitizing machine 
functions, including high pressure hydraulic units, 
these large machines are far more reliable and easier 
to service than the rotary index type, Mr. Shimer 
claimed. 


Machine Tool Builders Viewpoint 

The history of automation equipment was reviewed 
by E. E. Opel, electrical engineer, National Automatic 
Tool Company. Many years ago, a smart master me- 
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FIG. B (LEFT)—THREE SWITCHES DIRECTLY CONTROL THE PRE-LOADER OF HONING MACHINE. FIG. C (RIGHT)—THE MECHANISM FOR 


DETERMINING CYCLE END. A NORBIDE GAGE RING, LAPPED TO THE DESIRED DIAMETER, 


and reciprocation, both movements 
being obtained from a single '%-hp 
motor. 

To obtain automatic size control, 
the expandable honing tools are 
equipped with plastic ends that wear 
evenly with the abrasive. At the upper 
part of each stroke the plastic tabs 
enter a ring gage lapped to final diam- 
eter, Fig. C. When the bore is to size, 
the friction of the plastic on the ring 
gage causes it to rotate against the 
pressure of a leaf spring enclosing an 
electrical contact which carries an 
&-volt bias of an associate thyratron 


preset timing cycle which allows the 
honing tool to “run out” without being 
further expanded. At the completion 
of runout, a second thyratron fires, 
the part is unclamped and the work 
table drops away. 

In addition to this automatic sizing, 
there is a checking mandrel to which 
the part is raised on the second stroke 
and is gaged by an air-electric gage 
with pilot lights to indicate oversize, 
undersize or an approach to either 
maximum or minimum tolerance. In 
the case of reject parts, signals from 
the gage are used to energize a sole- 


IS LOCATED ABOVE THE WORK IN PROCESS. 3 
¥ 


sion, a counter drops the machine out 
of automatic cycle. The cycle is also 
interrupted if the machine is no longer 
capable of finishing work due to dull 
tools or lack of abrasive. The stone 
wear indicator is part of the size 
control device. 

To provide the hydraulic feed cyl- 
inder with power, a compact air hy- 
draulic intensifier unit is used. Using 
a 60-psi air supply, the ratio between 
air and oil piston areas is such as to 
force oil out at 200 psi. The intensi- 
fier can be recharged through a 
solenoid air valve governed by a limit 
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tube. With the grid grounded, the tube 


chanic lined up a lot of standard drilling machines 
and rigged up a crank and chain to move parts from 
one machine to another. Parts were located and 
clamped with a hand lever, and the machine was 
controlled with another lever. One operator handling 
several machines—that was automation. 

{nother master mechanic arranged his machines 
around a rotary table. The operator still did all the 
work of loading, traversing, and clamping. Next came 
power index of tables and trunnions and power trav- 
erse for in-line machines. Automatic locating and 
clamping quickly came along. Very soon there were 
in-line machines some 75 ft long. 

These machines started a lot of talk about the auto- 
matic factory. But men still did the monotonous work 
of moving parts from one machine to another. Me- 
chanical hands were successfully doing the dangerous 
work of loading and unloading of presses. Why not 
automation between machines? Some one tried, and 
it worked. 

This first automation equipment moved parts from 
one machine to another. If one machine stopped, parts 
had to be stock piled or the entire line had to stop. 
Controls were soon improved to facilitate stock piling, 
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noid which moves a segregation arm 
fires, picking up a sensitive relay to in the discharge chute 
block the feed motion and trigger a part. Tf three rejects occur in succes 


switch at end of stroke of the ac- 
mr cer 


reject the cumulator. 
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or to detour work through another machine. 

Much of the pioneer work was done by the machine 
tool users. For one thing the tool builders did not 
want to bother with this work. It looked like a lot of 
headaches with very meager compensation. Nor did 
the tool builders understand the problems involved, 
such as fitting the automation equipment to machines 
already installed. Many different makes and types of 
machines were involved. It required a lot of “on-the- 
job” engineering, cutting, and fitting. Then, too, many 
tool builders were not at all sure the idea was prac- 
tical. As a result, much of the first automation equip- 
ment was fitted to the existing machines by tool users. 


The trend now is to consider automation as a part 
of the machine tool. Many tool users are asking for 
this and the tool builders are looking favorably on 
this business. 

Mr. Opel made these predictions: 

(1) Machines units will tend to become smaller and be 

connected by automatic transfer equipment. 

(2) Means will be provided for stock piling between 
machine units or detouring parts through parrallel 
machine units. 

(3) More safety controls will be used. 
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(4) Machine operators will patrol the production line 
watching for signs of impending trouble. These men 
must be more capable men than the old style 
machine operators. 

(5) Maintenance will probably not be greatly increased. 

(6) Automatic inspection will be used for depth, size 
and location of holes; also to detect leaks. 

(7) Machines will automatically eject defective parts. 

(8) Machines will be lubricated automatically. 

(9) Machines will have many safety control features to 
protect themselves and to tell the operator what 
to do if trouble occurs. 

(10) Machines will have load meters to tell the operator 

when tools get dull. 


Special tool engineering is needed to keep the tools 
working continuously if automatic production is to be 
really economical. A. O. Schmidt, research engineer, 
Kearney & Trecker Corporation, reminded the group 
that the most impressive array of machine tools, sup- 
plementary handling equipment, and control instru- 
ments for automation will always depend mainly upon 
the proper cutting action of the tool to deliver the ex- 
pected performance. It is important to keep the tool 
running as long as possible to eliminate time losses 
due to cutter changes. The economic aspects of the 
problem are charted in Fig. 2. 

The number of workpieces obtained per tool grind 
may vary by as much as 100 per cent from one lot to 
the next even with metallurgical control of microstruc- 
ture, hardness, and other factors. In castings, often 
the dimensions are much larger than specified and 
such excessive stock often will cause cutter breakage, 
which can be minimized by designing stronger tools. 
Dimensional variations in the workpiece also will af- 
fect the power requirements, and greater depth of cut 










































or higher feed rates will increase the power demand 
proportionately. Tool wear will increase the power 
requirement often by as much as 100 per cent. Some 
indication should be utilized to recognize permissible 
limits of tool wear in relation to workpiece accuracy 
obtained, to the wear on the tool itself or to changes 
in power demand. 

Whatever the case may be, there should always be 
a horsepower reserve to take care of any increase in 
power demand, whether due to differences in work- 
piece dimensions or material, dulling of cutters, or 
even momentary overload caused by “hard spots.” 
Even if the cutters should not break, shortened tool 
life is often associated with continuous overload. 

Just as workpiece design has to be adapted to au- 
tomation of the machining process, so too must tool 
design, and along with it, tool wear, tool changing, 
and regrinding be given early consideration rather 
than be treated as an afterthought, Mr. Schmidt con- 
cluded. 


Automatic Presses 

Automaticity was first applied to sheet metal presses 
and later to the mechanisms for feeding and unload- 
ing them, T. W. Bannon, chief engineer, Clearing 
Machine Corporation, reminded the Forum. Among 
the great strides made in feeding and unloading of 
the larger presses were the use of electronic devices 
to control the feeding in high speed blanking and 
drawing presses. Magnetic feeds and transfers have 
also come in for a considerable amount of deserved 
recognition. 

Mr. Bannon described automatic 
presses. Trends in press design will be to complete 
stampings in one or two presses. He predicted that 
feeding and unloading components will become stand- 
ard equipment as well as electronic controls for actu- 
ating the press. Or perhaps, even the entire press line 
will be operated from one master control panel. Cy- 
cling rates will be stepped up even higher. New meth- 
ods of simplifying and combining operations will un- 
doubtedly be developed. He also stressed mainte- 
nance factors. ° 


several new 


Magnetic Amplifier Applications 

Several applications of magnetic amplifiers in con- 
trol of speed and tension were described by C. G. 
Helmick of Westinghouse. 

One application has made possible the operation of 
a modern paper winder at the unprecedented speed 
of 5000 fpm. Referring to the schematic diagram Fig. 
3, the surface winder pulls the paper from the core- 
type unwind stand which is braked by a carefully con- 
trolled generator to maintain constant tension in the 
paper. 

For a fixed linear paper speed, the unwind roll speed 
increases as its diameter shrinks. To keep the tension 
constant under these conditions, it is necessary to 
hold armature current constant. To do this the unwind 
tension regulator measures the current to the braking 
generator, compares it to a reference as set on the 
tension rheostat, and controls the generator excitation 
accordingly. 

The booster is used to compensate for IR-drop and 
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Automatic Position Gaging 


DEVELOPMENT of an automatic unit 
for accurately positioning a circular 
piece prior to drilling a series of 
radial holes was described at the 
Westinghouse Forum by Harlan C. 
Grimes, electrical engineer, The 
Avey Drilling Company. The heart 
of the system is a device called an 
Atcotran, Fig. D, which uses the 
output of a differential transformer. 


The indexing movement of the 
machine to which the system was to 
be applied carries past the point of 
location several thousandths, and 
then slowly reverses to the final posi- 
tion. This permitted the design of 
a circuit which not only checks 
location but also forces the system 
to prove the circuit is functioning 
properly. 


A block diagram of the checking 
circuit is shown in Fig. E. The index 
control and the Atcotran operate 
contacts in the sequence checker, 
while the indicating lights show 
whether the part is to the left or 
right or the desired position. When 
the indexing has been completed, the 
sequence checker energizes the unit 
starting circuit or the alarm circuit. 
To avoid having to make fine me- 
chanical adjustments of the locating 
coil, a remotely located zeroing dif- 
ferential coil is used to produce a 
bucking voltage which can be ad- 
justed to move the null point. 


\n abbreviated circuit of the se 
quence checker is shown in Fig. F. 
Contact CRU (bottom left) is not 
closed until the index is complete. 
At the start of the cycle, contact 
CS (upper left) is opened during 
the rapid advance of the table, to 
release the checking circuits. When 
the table drops to low positioning 
speed, CS is closed. Contact AC-A2 
in the Atcotran is closed while the 
table is approaching the null point, 
and this operates CR3, which in turn 
holds through overlapping contacts. 
Upon passing through the null point, 
AC-A2 is opened, releasing CRI], 
and contact BC-B2 closes. This oper- 
ates CR4¢ which holds through over- 
lapping contacts. The table reverses 
to the null point, releasing BC-B2 
and CR2. CRU contact then closes. 
If the sequence has been correct and 
complete, the circuit to the alarm 
will be open, and the unit start relay 
will operate. Any fault in the se- 
quence or the final position of the 
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FIG. D (LEFT)—ATCOTRAN CLASS 6204-A DIFFERENTIAL TRANSFORMER WITH ARMA- 
TURE. FIG. E (RIGHT)—-A BLOCK DIAGRAM OF THE SEQUENCE CHECKING CIRCUIT 
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FIG. F—AN ABBREVIATED CIRCUIT DIAGRAM OF THE SEQUENCE CHECKER INDICATED 


IN FIG. E. 


table will energize the alarm cir- 
cuit, meanwhile preventing the unit 
start relay from operating. 


With the exception of a ring-type 
selenium phase detector and two d-c 
amplifier stages, the circuit of the 
electronic control is similar to an 
audio amplifier. The sensitivity can 
be adjusted to detect a null position 
of the differential armature with a 
tolerance of 0.0001 in. The device in- 
corporates two single-pole, double- 
throw relays, operating on opposite 
sides of the null point. The differ- 
ential coil is operated at low im- 
pedance, so stray electrostatic pickup 
is minimized. 


The differential transformer, Fig. 
D, is mounted on a block type clamp 
of Micarta. The armature is moved 
through the coil in a straight line 
motion and is operated by a linkage 
which contacts the point to be 
checked. 


The fact that this equipment can 
be made to measure deviation and 
also indicate excess of tolerance by 
relay contacts, allows it to be used 
for automatic readjustment of tool- 
ing. The cost of the electronic 
checker, differential coil and zero ad- 
juster was about $240. Oogd 
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to provide tension current when the winder is at stand- 
still. Three auxiliary magnetic amplifiers are shown. 
One provides a slow, regulated speed for threading 
operations. The other two units provide a current- 
limiting action during acceleration. 

Another application described by Mr. Helmick is 
a modern, high-speed reversing planer, which has a 
carefully controlled cutting speed and a rapid return 
speed. For this reason separate Cut and Return speed 
setting rheostats are provided, as seen in the schematic 
diagram, Fig. 4. 

During the Cut stroke, contactor C is energized 
until a limit switch at the end of the stroke initiates 
the Return sequence. Contact C causes a positive sig- 
nal voltage to be applied to the control winding of 
the first magnetic amplifier. Two amplifiers are cas- 
caded to provide additional power gain. The first am- 
plifier obtains the reversing output by “push-pull” 
arrangement, while the power amplifier obtains out- 
put reversal by using opposing fields on the d-c gen- 
erator. 

Motor back voltage is taken as a speed signal. One 
winding of the amplifier measures applied generator 
voltage. The second winding receives a signal pro- 
portional to armature IR-drop. The difference of these 
two signals is compared against the reference signal 
to produce an amplified error signal. This error signal 
is applied to the control winding of the power ampli- 
fier, whose output adjusts generator excitation to 
maintain the correct speed. Damping windings, not 
shown, feed back a stabilizing signal. 


Transistor Possibilities 
Transistors, because of their different characteris- 
tics, are not going to replace vacuum tubes in circuits 


designed to take advantage of the latter’s unique prop- 
erties. But Dr. R. L. Bright of Westinghouse predicted 
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that the ability of the transistor to control power flow 
with an overall efficiency of 98 to 99 per cent will 
lead to extensive application of transistors in the power 
control field within the next two or three years. 

Two years ago, the largest germanium rectifier had 
a current rating measured in milliamperes. Today units 
are under development with a rating which may be 
as high as 200 amp average at 65 volts peak inverse, 
or 8 kilowatts apiece. There is good reason to expect 
that transistors capable of controlling kilowatts will 
likewise be available in another one or two years. 

Dr. Bright illustrated the power possibilities in Fig. 
5, showing the collector characteristics of a Westing- 
house 2N55, PNP junction transistor. Its rated power 
dissipation at room temperature is 200 milliwatts. 

If this transistor is connected in series with a d-c 
supply and a resistance load, the operating point will 
be along the load line shown. If the operating point 
was near the center of this line, the power dissipation 
is far above the maximum rated 200 milliwatts. How- 
ever, if the base drive is made sufficiently large, the 
operating point will move down to point S. There is 
a large current through the unit but only a very small 
voltage across it and power dissipation is low. How- 
ever, the power in the load is approximately equal to 
the load current times the supply voltage, or about 
4.2 watts. By acting as a relay this transistor can actu- 
ally control load power equal to about 50 times the 
rated dissipation if its operating points are restricted 
to lie at the ends of the load line and if the switching 
time is very fast. This characteristic is, of course, of 
prime importance in machine tool control appli- 
cations. 

Transistors when used as switches are not subject 
to the severe temperature restriction met with in linear 
amplifiers. Furthermore, the transistors do not need to 
be carefully selected. In switching service, all transis- 
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tors of a given type will be completely interchange- 
able. 

An obvious application of this device would be to 
replace a relay and take advantage of the fact that a 
transistor can operate at very high speeds and has no 
contacts to pit or get dirty. The transistor has the lim- 
itation that it is only a three terminal device and, 
hence, it must have one lead common to both input 
and output. Furthermore, it effectively carries only 
one contact. 

Two such switching transistors can be used to make 
a variable-frequency power amplifier. One possible 
application of this device might be as a component 
in a tape-controlled machine tool. This system would 
provide a precise speed control without the complex- 
ity of a feedback loop. 

With minor circuit variations, transistors can also 
be used to pass alternating currents and block alternat- 
ing voltages. Thus, it is quite conceivable that they 
may replace contactors in induction motor starters and 
other a-c equipment. 

The transistor possesses two great advantages over 
the thyratron: it can carry or block currents in either 
direction and can be turned on or off at any desired 
instant. With proper driving circuitry, the transistor 
can be made to perform as a thyratron, but not con- 
versely. 

All commercial transistors today are made of ger- 
manium and will operate as switches up to tempera- 
tures a little above 100 C. It is expected that silicon 
transistors will be available within the year and they 
will operate in the region of 200 C. Thus, temperature 
limitations do not appear to be a problem. 


Load Indicators for Machine Tools 


Measuring the varying loads on a machine tool can 
§ ying 
guide the use and application of the equipment to a 
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considerable degree. There are three main functions 
to be accomplished by load measurements, according 
to D. C. Russ, Jr., Westinghouse Meter Division. These 
are: Control, protection, and analysis. 

By properly controlling the operation the optimum 
safe output can be obtained from all components. It 
is also desirable to keep the load within safe limits so 
that the protective devices need not operate. Protec- 
tion covers the safeguarding of machine, operator, and 
work, but the concern here is overload protection, to 
avoid straining or damaging the elements of the tool 
or the work. Analysis refers to the study of the proc- 
ess by operation, cycle, utilization of available re- 
sources, overloads, lost time, and lost motion. 

The power source, or motor, is the most desirable 
element for study. Load measurements can be made 
in terms of either input current or power. Experience 
has shown that in most applications very satisfactory 
results are obtained by measurement of current alone. 

The engineer thinks in terms of allowable torque, 
horsepower requirements, limiting currents, and the 
like. But to the operator what matters is whether the 
machine is half loaded, fully loaded or operating at 
120 per cent of rated current. To measure actual cur- 
rent requires a different instrument for each motor 
and application, usually custom-built, resulting in a 
wide and confusing assortment of dials. Mr. Russ rec- 
ommended that a standard dial be adopted which can 
be used for all applications, marked in per cent load. 
In the vast majority of cases, satisfactory results can 
be obtained by using the load current of the motor as 
the measured variable. 

To measure a-c current, the tendency has been to 
select an instrument with a full scale value equal to 
or exceeding the expected full load current of the 
motor. If this were done, each different motor would 
require a different instrument, which cannot be or- 
dered until the motor rating is determined. To the 
manufacturer, it means a series of low quantity orders 
for special items. No possibility exists for anticipating 
requirements. 


Use of Standard 5-amp Meters 


Much of this difficulty can be avoided by using 
standard 5-amp instruments in conjunction with a 
ring-type current transformer. One such transformer 
can be used to measure primary currents from 13.5 
to 200 amp in over 150 steps, using auxiliary windings 
to produce a uniform 5-amp secondary current. If this 
transformer is combined with an indicator marked in 
per cent of full-load current, a versatile combination 
is obtained which will give accurate indication for 
any motor, regardless of make or model. The trans- 
former ratio should be adjusted so that 5 amp would 
equal 150 per cent of full load. 

The socket type of instrument provided with a 
heavy duty mechanism, glass cover, and socket mount- 
ing base is specially suited to this application. These 
instruments mount in a standard house-meter type 
socket, either on a switchboard or panel or directly 
in the conduit. Installation of sockets also allows ready 
analysis of conditions by means of a recording am- 
meter, which can be provided for socket mounting 
also. ood 
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Applications for 





Gas and Liquid 


Insulation 


These materials function as dielectrics, coolants, and arc suppressants. 


Chey offer a design means for decreasing equipment size and weight and for 


raising level of reliable performance. Applications range from transistors to 


cyclotrons. This review discusses various commercial compounds, 


summarizes properties and evaluates areas of use. 


Thomas D. Callinan 
NAvAL RESEARCH LABORATORY 


PRESENT DEVELOPMENTS in gaseous and liquid insula 
tors permit increased reliability in electrical apparatus. 
(See check list of applications.) The purpose of this 
survey is to correlate these developments and evaluate 
them in terms of successful applications. Gases offer 
superior electric strength in high-frequency and im- 
pulse fields, chemical inertness, and weight savings 
and low density (where windage losses are impor- 
tant). Liquids offer good heat-transfer properties, ex- 
cellent electric strength at power frequencies when 
used in impregnated structures and high energy stor- 
age characteristics. 

The qualities of some of the commercial dielectric 
gases are listed in Table I and reference is made to 
the articles of Gibson and Miller (1)° and Camilli 
and Plump (2) who have reviewed the theories of 
gaseous insulants recently. In Fig. 1, the relative re- 
quirements of various electrical equipment using gases 
is pictured. 

Hydrogen as a dielectric is limited in use to syn- 
chronous condensers, frequency-changer sets and 
3600-rpm turbo-generators (3) the rare gases find uses 
in devices where their emission spectra or ionization 
potential are desired characteristics. Thus neon-argon 


*Numerals in italics apply to cited references at end of article 
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mixtures continue to prove reliable in telephone fuses. 
Increasing interest in the mixtures in photometry is 
indicated. (4) Again the use of neon together with 
chlorine in improved Geiger-tubes (5) and of boron 
trifluoride in neutron counters indicate the variety of 
applications where dielectric gases of “tailor-made” 
constitution have improved measurement reliability. 
The use of nitrogen as a coolant for the filament of 
lamps as well as an evaporation suppressant is time 
honored. So is its use as a blanket above mineral oil 
in transformers and in nitrogen-filled cables. At pres- 
sures of 60 psi absolute, the impulse breakdown of 
nitrogen is higher than that of oil in uniform fields (6). 

The synthesis and commercialization of the electro- 
negative gases (7) such as the freons (8) and sulfur 
hexafluoride (9) have permitted the use of gases at 
relatively low pressures because they possess relatively 
high dielectric strength even under these conditions. 
Gibson and Miller report that while sulfur hexafluor- 
ide does not have the breakdown strength comparable 
with solid insulants at low frequencies, at high fre- 
quencies the value of 390 rms volts per mil exceeds 
that of most dielectric solids. The increasing impor- 
tance of high-frequency and pulse phenomena in the 
transmission of intelligence and nuclear phenomena 
indicate the value of such an observation. 

A sulfur hexafluoride-filled experimental — trans- 
former operated at 15 lb gage free from trouble at 1.87 
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FIG. 2—Relative importance of heat 
transfer, voltage endurance and elee- 
trical capacitance of a liquid in certain 


electrical applications. 


voltage above rating for two years, a significant ad- 
vance in operational reliability. (10) Again, sulfur 
hexafluoride was used instead of transformer oil to 
improve the design of a 100-ma, 100-kva X-ray unit 
by the National Bureau of Standards. Using gas at 
atmospheric pressure, a savings of 150 lb in weight 
was made and the need for high-pressure cylinders 
eliminated. A mobile 15-ma, 85-kva unit was also pro- 
duced using the same principle. (11) 

Power capacitors using paper have been produced 
which work at higher stresses than is permitted with 
oil-impregnated paper, when sulfur hexafluoride is 
used at six atmospheres pressure. (12) Higher tem- 
perature stability, lower losses and higher impulse 
strength have been reported also. 
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Van de Graaf’s adaption of sulfur hexafluoride to 
his generators resulting in decrease in size and weight 
and an increase in reliability and safety is well known. 


Liquid Insulators 


Application of liquid dielectrics encompasses the 
fields of power transmission equipment, communica- 
tions and nucleonics. All three require liquids as 
coolants in such diverse items as transformers, tran- 
sistors and cyclotrons. Communications and power 
transmission employ liquids also because of their 
energy-storage and voltage-endurance characteristics, 
exemplified by capacitors and cables. 

The possible employment of a dielectric liquid as an 
insulant in electrical equipment is dependent on the 
relative importance of these qualities in the finished 
item. The products and zones occupied by power 
equipment are diagrammed in Fig. 2. The heat-trans- 
fer quality includes all the coolant requisites asso- 
ciated with viscosity, stability, specific heat and vapor 
pressure; voltage endurance includes not only dielec- 


119 





tric strength, but stability in the presence of inter- 
mittent corona and ability to recover after an arc. 
Finally, electrical storage includes dielectric losses as 
well as capacitance. 

Dielectric liquids suggested for use are listed in 
Table II. The earliest are of natural origin—mineral 
(13, 14) and vegetable oils—followed by the synthetic 
halogenated compounds including trichlorobenzene, 
polychlorodiphenyl (15), the manifold fluorinated 
compounds (16, 17), and lately chlorinated trimethy! 
phenylidan. (18) The silicones (19, 20), sulfones and 
sebacates (21), have found limited use as liquid di- 
electrics. 


Liquid Coolants 


Heating during heavy-duty use has limited the ap- 
plicability of rectifiers and transistors to many power 
problems. Forced ventilation is not always practical, 
especially when the air may be dust-ridden. A power 
rectifier suitable for handling 4000 hp and requiring 
a total cross-section of 100 sq cm of germanium would 
operate in still air at a temperature greater than 70 C 
even if the efficiency of the rectifier were 95 per 
cent. (22) Such a temperature is above the value suit- 
able for germanium operation. National Scientific 
Laboratories have suggested the use of carbon tetra- 
chloride as a coolant in such rectifiers. (23). With 
selenium rectifiers, oil has been used successfully as 
a heat-exchange medium for 33-volt cells, used as 
power supplies for 35-75 kv and 6-15 kw heavy dust 
precipitators. Mist precipitators operating at 70 kv, 
5 kw have also been constructed by Westinghouse 
from liquid-cooled rectifier cells. (24) 

The power capabilities of point-contact transistors 
are low because considerable heat is generated at the 
collector point when a current is passed through it. 
(25, 26, 27) With the introduction of the four- and 
five-element point-contact transistor by Sylvania (28), 
this is increasingly important. If the collector point 
becomes too hot, the collector resistance decreases 
and a change occurs in the collector bias current and 
also in the voltage drop across the collector. For best 










































results, germanium transistors should be operated 
below 60 C. 

A heat-transfer liquid possessing suitable dielectric 
properties, a high boiling point, and a viscosity low 
enough to permit rapid circulation has been enclosed 
with a junction-type transistor in a metal tank by 
RCA (29) with an increase in power rating from a 
previous value of 0.05 watt to 1 watt. Toluene, al- 
though inflammable, has been used as the coolant. 
Minneapolis-Honeywell has also produced a thumb- 
sized liquid-cooled 20-watt transistor (30) which has 
been incorporated into a prototype aircraft electronic 
fuel gage. 

The magnets of the cyclotron located at the Uni- 
versity of California (Berkeley) have been cooled sat- 
isfactorily by encasing them in low-viscosity mineral 
oil, with savings in “shut-down” time for cooling and 
improvements in field stability. (37) This is an adap- 
tation of the successful use of liquid coolant principles 
to oil-immersed reactors. (32) 

By using a thermally stable low boiling liquid, Hill 
has been able to construct a transformer (33) of high 
efficiency which is cooled by the conversion of the 
dielectric liquid into gas, followed by the condensa- 
tion of this gas in an external heat exchanger. The 
principle might be applied to the power transistor 
problem if one of the fluorinated amines were em- 
ployed. 


Liquid-Immersed High-Voltage Equipment 


So long as the cost of constructing high voltage 
power equipment is less than the 1?R losses of the 
system, the demand for higher voltages will persist. 
Sufficient service experience and time have passed 
since the early development of the liquid-insulated 
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FIG. 4—Dielectric factor vs fre- 
quency at room temperature of five com- 
mertial dielectric liquids. 
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transformer to indicate the normal life of such a unit 
using mineral oil as 35 years. (34) Because the in- 
sulation keeps the windings moisture and dust-free, 
this type may be used either in or out doors and re- 
quires no down-time for costly cleaning. Increased 
reliability is obtained owing to a tank construction 
that serves both as a container for the oil and a 
guard against stray fields. (35) Most important, how- 
ever, is the high voltage rating obtainable from such 
equipment due to the exceptional dielectric strength 
of the impregnated paper and pressboard. (36) 

While the British still seem hesitant to adapt the 
askarel-type transformer, the advantages in reliability, 
reduction in fire-hazard and longevity are admitted. 
(37) Apparently the need for erecting power and dis- 
tribution transformers without fire walls and special 
safety devices is not an important problem. 

A combination of dielectric strength, insulation re- 
sistance, and coolant capacity is required in oil-type 
circuit breakers. Units capable of interrupting 5-10 
million kva at 230,000 volts (38) using mineral oil 
have been produced. 

The development of nonflammable liquids that 
would not decompose into corrosive bodies when 
arced would be of value at present to eliminate the 
fire hazard in mineral-oil units. 

Sulfur and sulfur-constituted bodies in mineral oil 
are a source of troubles where silver contacts are 
utilized in switchgear. The highly conductive silver 
is converted into the dielectric silver sulfide with an 
obvious reduction in reliability. Because of the lack 
of suitable substitutes for mineral oil, special silver 
alloys have been developed in an effort to solve the 
problem. These include one that contains 0.4 per cent 
magnesium; another, 1.6 per cent aluminum; a third. 
3.2 per cent indium; and a fourth 19.8 per cent cad- 
mium. (39, 40) 

A measure of the high degree of reliability expected 
from oil-filled high-voltage cable has been established 
by recent surveys of installations in Great Britain that 
were subjected to war damage. (41) At this time there 
are some 200 miles of 33-kv, 260 miles of 66-kv, and 
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FIG. 5—Dielectric constant vs tempera- 
ture at 10,000 cps of five commercial 
dielectric liquids. 
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96 miles of 132-kv oil-filled cable there. In France, 
there are six lines operating at 132 kv, a total of 37 
miles, which have been in service without cable failure 
for 21 years. Recently, a 220-kv compression cable 
has been laid between Paris and Clamart, and a sec- 
tion of 380-kv oil-filled cable has been installed in 
Sweden. (42) 


Capacitors 


The functional use of a capacitor in a circuit deter- 
mines the suitability of a certain liquid as a dielectric. 
Thus, tuned circuits and filter networks require the 
low-loss and high stability of a thermally stable, non- 
polar liquid like mineral oil, silicone oil, or the fluori- 
nated liquids, and, under certain circumstances, di- 
butyl sebacate. Bypass problems employ liquids of 
higher polarity and higher dielectric constant result- 
ing in large capacitance-to-volume ratios. These are 
the capacitors wherein the aroclors, sulfones, fluoro- 
lubes and chlorinated phenylidans find a use. Block- 
ing capacitors demand exceptionally high insulation 
resistance values that are obtained by heavy-viscosity 
nonpolar compounds. Polar materials usually have an 
enhanced conductivity because of the electronega- 
tive nature of the polar group. (43) 

Effect of temperature upon the capacitance and sta- 
bility of a capacitor has motivated many of the de- 
velopments of liquid dielectrics (Figs. 3 to 6). Re- 
ferring to Fig. 3, the polar compounds are seen to 
suffer a drop in dielectric constant at low temperatures 
while the nonpolar ones do not change appreciably. 
Similar changes are observed in impregnated units. 
(44, 45) Military specification MIL-C-25 has at- 
tempted to classify capacitors according to tempera- 
ture coefficient, size being relatively unimportant; 
thus characteristic Type F capacitors include those 
which drop more than 15 per cent in capacitance at 

55 C from the capacitance of the unit at room tem- 
perature, while Type E has a limit of 15 per cent 
drop. Aroclor capacitors are designated Type F and 
are usually used for high voltage to decrease size and 
weight where drop-off in capacitance is unimportant. 






Temperature, deg C (10,000 cps) 
FIG. 6—Dielectric loss factor vs tempera- 
ture at 10,000 cps of five commercial | 
dielectric liquids. 
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Molecular 


Gases Symbol weight 
Hydrogen H, 2.016 
Helium He 1.003 
Neon Ne 20.18 
Nitrogen No 28.02 
Argon A 39.94 
Trifluoromethane HCF; 70.00 
Krypton Kr 83.70 
Difluoromonochloro methane HCF-.CI 86.1 
Carbon tetrafluoride CF, 88.2 
Trifluoromonochloro methane CICF 104.3 
Hexafluoroethane C.F, 138.1 
Sulfur hexafluoride SF, 116.0 


Commercial sources of dielectric gases: 
. The Matheson Company. 
. Kinetic Chemicals Company. 
General Chemical Company 
. Pennsylvania Salt Mfg. Company. 
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Table I—Physical Properties of Some Gases for Electrical Applications 


Melting 


point, deg. C 


Density 
gm liter 


Source 
(see fe votnote) 


Boiling 
point, deg. C 


0. 0899 259 252 | 
0.1785 272 268 l 
0 9002 2418 245 | 
1 2506 209 195 | 
1.78 189 185 l 
2. $70 160 82 2 
3.708 156 152 ] 
3.58 160 10 2 
3.61 18 128 z 
1.29 18 81 2 
5.66 10] 78 = 
5 99 50 63 fs 





Mineral oil and silicone oil units, on the other hand, 
fulfill the requirements of Type E and are used where 
weight and size are unimportant. (46) 

In an effort to save weight and volume without 
sacrifice of capacitance at low temperatures, aroclors 
have been blended with other highly polarized sub 
stances like the sulfones. Aroclors of lower pour point 
have been suggested and the addition of materials as 
pour point depressants have been patented. 

For longer life and higher operating temperatures, 
the thermally stable halogenated compounds as well 
as the silicones have found uses. Tobe Deutschman 
has designed, especially for high operating tempera- 
tures, miniature capacitors filled with dimenthy] sili- 
cone. (47 ) 

Advances in the preparation of dielectric papers 
and films (48, 49) have increased the need for ther- 
mally stable liquids as both coolants and corona de- 
pressants in high-voltage capacitors. Two significant 
changes in capacitors have been made by changes in 
the separators. Improved pulps (mica and glass) have 
permitted the operation of liquid impregnated capac- 
itors at 150 C, while the commercial availability of 
polyester film, Teflon and irradiated polyethylene film 
in 0.0025 in. thickness has resulted in the production 
of heat-stable capacitors by many manufacturers. Bell 
Laboratories, Aerovox and Tobe Deutschman have 
produced liquid-cooled polyester units. Sprague and 
Balco have developed miniature Teflon units. General 
Electric has announced a polyethylene unit. Both 
high-flash point mineral oil and silicone oil have been 
used successfully as impregnants. 

Liquid-impregnated metallized-paper capacitors 
(50) have been produced which require no tempera- 
ture derating from —55 C to 100 C and a derating of 
only 75 per cent from 100 C to 130 C. 

Castor oil has been employed succesfully with zinc 
sulfide phosphors in the development of a novel lamp 
based on the principle of electro-luminescence. When 
placed in an electric field the phosphor emits light 
the intensity of which is dependent on the field 
strength. By suspending the phosphor in a medium 
of high dielectric constant, the voltage gradient in the 
zinc sulfide is increased and the light output en- 
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hanced without raising the total voltage. Both Syl- 
vania and General Electric have produced such lamps 
on a laboratory scale. 


Additives 


The continuing high cost of the “tailor-made” di- 
electric liquids have encouraged efforts at improving 
the stability of the older less expensive items by the 
judicious incorporation of additives. 

A terminology has grown up which distinguishes 
three classes: (a) the inhibitors (51) used in oils of 
mineral or vegetable origin, (b) the stabilizers (52) 
which have successfully extended the life of capac- 
itors, and (c) the scavengers (53) which have been 
used in askarel-insulated transformers. Some of the 
materials which have been employed successfully are 
listed in Table II. 

When an electric insulant degrades or changes into 
undesirable acids, sludges or gases, it does so by first 
splitting up into fragmentary particles like atomic 
hydrogen or groups of atoms like the methyl radical 
CH;. While such a substance possesses unsatisfied 
valence bonds, it is quite capable of individual exist- 
ence; the two mentioned are exceptionally reactive 
(54) and hence are short-lived, just as sodium is 
short-lived in water; others like Wurster’s Blue, anisy] 
oxide and diphenyl picryl hydrazyl are stable and 
useful paramagnetic solids. 

Both atomic elements and free radicals like methyl 
react with the more stable, valence-satisfied com- 
pounds to yield (a) more free radicals of high re 
activity and lower molecular weight, (b) saturated 
and unsaturated valence-satisfied compounds and (c) 
more free radicals of lower reactivity and higher 
molecular weight. (55) 

When mineral oil degrades in electrical apparatus 
hydrogen, methane and other gases are evolved 
sludge forms, and the acid content of the liquid in 
creases. (56) This indicates free radical decomposi 
tion of the substance. (57) Among the suggestions 
made for stabilizing the oils, or at least extending 
their useful life, have been the incorporation of un 
saturated acid anhydrides (58), aromatic amines (59 ) 
alpha-naphthol (60), beta-naphthol with dibenzyl di 
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Sources of Commercial Dielectrics: 

1. Socony-Vacuum Oil Company 

2. Sun Oil Company 

3. Esso-Standard Oil Company of New Jersey 
1. Atlantic Refining Company 

5. The Baker Castor Oil Company 

6. Monsanto Chemical Company 

Hooker Electrochemical Company 
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Table 11—Properties of Commercial Dielectric Liquids 
Saybolt 
Source Molec- Pour Flash Fire viscosity 
(see ular Specific Refractive point, point, point. : 
Substance footnote) weight gravity index »D deg C deg F deg F 100 F 210 F 
Vineral Oil 
a. Transformer i 23;.4 300 0). 895 1.1816 10 295 12 58 36 
b. Cable 1, 3, 4 300 0.897 1.1856 10 3605 370 103 7 
Vegetable Oil 
a. Castor D 937 Q) 959 1.4701 10 526 540 300 97 
Askarels 
a. Trichlorobenzene 6, 7, 8, 9 18] 1.574 1.5671 17 212 None 36 <29 
b. Tetrachlorodipheny| 6 290 1.445 1.630 7 193 None 185 36 
c. Pentachlorodipheny| 6 321 1.544 1.640 10 None None 2200 16 
d. Hexachlorodipheny| 6 358 L373 1.648 31 None None 1000 75 
e. Dichloro-1, 1, 3, trim- 
ethyl-l-phenylidan 6 326 1.14] 1.5838 8 185 250 2000 39 
Fluorinated Compounds 
a. Fluorolube FS 7 560 1. 868! 1.365 60 None None 30 
b. Fluorolube S 7 775 1. 93010 1.381 15 None None 782 15 
c. Heptacosa fluorotri- 
butylamine 10 671 1.872 1.2910 50 None None <29 <2 
d. Fluoroethylceyclo- 
hexyl ether 10 116 1 760 1.276 100 None None 29 - 
Silico ves 
a. Dimethyl silicone 11 300 0.972 1.4033 50 600 815 750 610 
b. Dimethyl silicone 12 300 0 970 1.4031 8 600 815 500 270 
Dibutyl Sebacate 13 311 0.932 1.445 t to 20 385 130 38 <29 
Sulfo ves 
a. Tolyl xylyl sulfone 4 260 1.174 1.590 29 150 510 3000 64 


8. Mathieson Chemical Company 

9. Dow Chemical Company 

10. Minnesota Mining and Manufacturing Company 
11. Dow Corning Corporation 

12. General Electric Company (Silicone Products) 
13 

l 





sulfide (61) and certain phenolic compounds (62) 
possessing a high reactivity toward free methyl rad- 
icals and serving as a source of quenching protons 
for free radicals. 

Di-tertiary-butyl-para-cresol (DBPC) because of its 
solubility, stable nature, and quenching characteris- 
tics is being used extensively. (63) It has been used 
successfully as a stabilizing agent in oil for trans- 
formers (64, 65) and circuit breakers. (66) While 
early uses of DBPC against sludge formation in 
transformers was accepted only after much discus- 
sion (67, 68) fear was expressed that were the same 
inhibited oil used in circuit breakers (69), the addi- 
tive might act as a detergent and keep the arc-de- 
posited carbon suspended, thus establishing a hazard. 
\s a result of extensive tests, the DBPC stabilized oil 
is now used in both types of apparatus (70) as well as 
in reactors and cyclotrons. The life of new transformer 
oils have been extended five to fitteen fold by the ad- 


dition of 0.1] per cent to 0.3 per cent DBPC. The 


material is available both as a solid and as a con- 
centrated solution called Impruvol 20 for those users 
who wish to inhibit their own oil. 

Stabilizers are used in askarels to counteract the 
deteriorating effect of thermal degradation, photolysis 
and electrical discharge phenomena. (71) When an 
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askarel decomposes it forms hydrogen chloride among 
other products, indicating a free radical mechanism 
involving atomic hydrogen and atomic chlorine. It 
was suggested that quenching could be obtained 
through resonance stabilized intermediates such as a 
semiquinone. This theory has lead to the incorpora- 
tion of a wide variety of substances into oils includ- 
ing anthraquinone (72), benzoquinone, dinitrophenol, 
benzil (73) and azobenzene (74) as well as triphenyl 
methyl. Results indicate that the addition of 0.3 per 
cent anthraquinone into pentachlorodiphenyl yields 
a 60-fold increase in life. Because of its higher solu- 
bility, di-tertiary-butyl-anthraquinone is considered to 
be the substance most likely to surpass even this value. 

Scavengers are specialty items which have been 
incorporated into askarel transformer fluids to remove 
active hydrogen chloride rapidly from the transformer 
or reactor when an arc ruptures the insulation. Tin 
tetraphenyl has proved valuable. Theoretically, the 
scavenger should be an askarel-soluble substance, 
inert to everything except hydrogen chloride with 
which it should combine instantaneously to yield in- 
nocuous products. While the result of a scavenger 
reacting with a decomposed askarel may be the same 
as the interaction of a stabilizer, the difference arises 
in terms of quantity and speed of reaction. When an 
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Molecular 

Substance Source weight 
Di-tert-butyl para-cresol (DBPC) l 220.34 
Anthraquinone 2,3, 4 208.29 
Di-tert-butyl-anthraquinone 2,4 265.34 
Tin tetraphenyl 5 27.10 





Sources of Commercial Additives: 
1. Koppers Chemical Company 

2. Antara Chemicals Div., General Dyestuff Corp. 
3. American Cyanamid Company 


arc causes a rupture in an askarel, the halogenated 
material decomposes to yield three moles of hydrogen 
chloride to each initial mole of askarel decomposed. 
Such a quantity of gas in the presence of the copper, 
iron and fiberboard would quickly corrode the entire 
working structure of the transformer. Thus what was 
a power failure for a mineral-oil transformer becomes 
a disaster for an askarel job. The phenomenon has 
prevented applying askarels to switchgear and circuit 
breaker applications. 

Besides tin tetraphenyl (75) other additives have 
been suggested. (76, 77) Aluminum oxide and various 
soaps which are known to react with hydrogen chlo- 
ride have been mentioned in the literature, as well 
as antimony and arsenic complexes. Phenoxy propyl- 
ene oxide has also been patented. (78) 


Dielectric Strength 


To increase reliability in present designs and to 
permit the operation of equipment at higher voltages 
with resulting savings in weight and size, studies on 
the mechanics of dielectric strength are being pursued 
vigorously. The goal is to obtain at power frequencies 
the 20-fold higher intrinsic dielectric strengths which 
are obtained with short pulses. 

From the empirically determined relationship (79) 
of life L to impressed voltage V, 

L~ V-5 

any improvement which can be made in raising the 
dielectric endurance of a liquid may be expected to 
raise the life appreciably. Thus an increase of only 
10 per cent in the operational voltage yielding the 
same life would be tantamcunt to a 60 per cent in- 
crease in life at the former voltage and a 20 per cent 
increase would effectively increase the life at the old 
voltage by 2% times. Conversely, a slight overvoltage 
(10 per cent) can reduce the life to half and hence 
reduce the reliability. 

While much of the following is in the research and 
developmental stage, it is a signpost and a guide to 
forthcoming improvements. The possibility of resur- 
recting some earlier cast-off liquids appears likely. 

Based on the data of Goodwin and Macfayden (80), 
the present work entails these steps: Acceleration of 
electrons through the liquid toward the anode, elec- 
tron multiplication and recombination arising from the 
collisions of the energetic electrons with molecules of 
the liquid and the collision-generated free radicals 
migrating toward the cathode. 

Each one of the steps suggests methods of improv- 
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of Commercial Dielectric Liquid Additives 


Melting Boiling Flash 

Refractive point, point, point, 

index "D deg C deg C deg C 

1.4859 68.3 aoe 27 
1.419 286 379 
1.423 103 304 
1.490 226 420 


1. Kk 1. du Pont de Nemours & Company 
5. Eastman Organic Chemicals, 


ing the dielectric strength of liquids. Thus cathodes 
of low-work function or sharp-edged geometry must 
be eliminated. Tailor-making substances of high ioni- 
zation value, supplying ingredients which capture 
electrons, adding scavengers which have a tendency 
to recombine with electrons, and introducing mole- 
cules which can transform the kinetic energy of the 
electron into a radiative degenerate process, suggest 
themselves. Finally by introducing fragment acceptors, 
preventing chain-forming clusters to assemble, the di- 
electric strength might be raised. Thus far the addi- 
tion of certain substances is known to raise the dielec- 
tric strength of mineral oil when present in a concen 
tration of 0.025 mol per cent. 


Additive Percent increase (DC ) 
Anthraquinone 22 
p-Nitrodipheny] 42 
alpha-Nitronaphthalene 15 
2.5-di-tert-Butyl benzophenone 16 


The effect of other additives is being studied in 
many laboratories, and rapid developments are to be 
expected. 


Conclusion 


Applications of electronegative gases to high-voltage | 
equipment have successfully resulted in improvements 
in reliability and in savings in weight and volume; 
more applications are expected. The development of 
the liquid-cooled power transistor and rectifier per- 
mits the use of germanium in an application it had 
previously missed because of its low transition tem- 
perature 60-70 C. The use of additives in insulating 
liquids is increasing daily and should lead to the 
resurrection of liquids previously condemned. Finally, 
studies on the mechanism of dielectric failure are ex- 
pected to reveal the techniques necessary to obtain 
the intrinsic dielectric strength of liquids, a value some 
twenty times higher than the value now obtained in 
power practice. ooo 
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Carbon Brushes 
For Electrical Machines—II 


In the concluding part of the article begun last month, 


brush mounting factors are considered, including brush connections: 


status of high altitude brushes reviewed. 


BrusHES may be mounted either radially or at an 
angle to radial, either trailing or leading (See Fig. 2). 
To obtain minimum space, radial mounting in car- 
tridge holders is common for small universal motor 
brushes, such as used on food mixers, portable tools, 
vacuum cleaners and business machines. On these 
small brushes leading or trailing edges would be too 
fine to stand up well in service. Radial holders are 
also used on large motors subject to frequent reversal 
such as traction service. For the small motors the 
holders can be round cartridges with spring attached 
to screw cap, or square or rectangular. Radial box 
types are also the choice on low-voltage cranking mo- 
tors. For this application brush shunts are a necessity 
whereas in cartridge types the current often is passed 
through the beryllium copper helical spring. When 
radial brushes are used in box-type holders, the clear- 
ances must be kept small and the holder brought close 
to the commutator to prevent cocking of the brush. 
In an early British study (5)* on brush angles that 
has been abstracted in a more recent book (6) the 
effects of trailing and leading angles were brought out 


* Italic numerals in parentheses apply to cited references at end of article 
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by oscillograph records of contact drop and current 
of brushes running on a short-circuited commutator. 
The latter contained a slightly high bar and two flats 
The brush was divided into two parts circumferen- 
tially, insulated from each other and the brush box 
so that current transients could be observed independ- 
ently. A square-topped radial brush proved to be very 
unstable. Tilting it even 5 deg trailing had a pro- 
nounced steadying effect, which was not improved 
much by increasing up to 15 deg. When the brush 
was tilted as much as 32 deg trailing the wedging 
effect markedly increased the pressure normal to the 
commutator and the coefficient of friction rose 62 per 
cent. It was concluded that 20 deg is the maximum 
angle of tilt for trailing brushes. 

Replies received from the EvecrricaL MANUFAC- 
rURING questionnaire indicated that the average range 
in use today for trailing brushes is 10 to 15 deg. 
NEMA Standard preferred bottom bevel angles for 
trailing brushes are 0, 5, 10 and 20 deg. Stability of 
the brushes is also a function of the thickness. 

The same British studies showed that for reaction 
or leading brushes, the angle should be around 30 to 
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35 deg because otherwise the friction between brush 
and commutator will tend to move the brush away 
from the box side. The performance of a brush with 
a 32-deg reaction angle and a 15-deg top bevel was 
excellent. The distribution of current between the two 
halves was uniform and the contact drop very steady. 

Preferred standard bottom bevel angles for reaction 
brushes today are 30, 35 and 40 deg. In general, the 
higher the peripheral speed, the larger the lead angle. 
On one line of automotive generators, a lead angle of 
18 deg was determined to be the best by test. Another 
maker of automotive generators found that angles of 
3 to 7 deg trailing worked well over wide speed 
ranges. For reversing service, some compromise must 
be made. One motor engineer prefers 22 to 25 deg. 

An analysis of the forces at work when a brush is 
mounted at an angle in a holder brings out significant 
conditions relating to brush performance. (4) To sim- 
plify the analysis, the top of the brush is assumed 
flat and the spring pressure is applied parallel to the 
brush length. Fig. 2 shows the corresponding forces 
involved in the trailing and leading positions, where 
f is the coefficient of friction. The equations are based 
on simple trigonometric relationships. Friction due to 
side pressure H is neglected. 

The function H/T represents the factor by which 
the spring pressure T should be multiplied to deter- 
mine the pressure against the side of the brush holder. 
In Fig. 3 this function is shown plotted against  in- 
clination from a radial position for both trailing and 
leading brushes. Although H/T is always positive for 
a brush operating in a trailing position, for a leading 
operation all curves cross the zero line. The angle rep- 
resented by the point at which a given curve reaches 
zero for the H/T function is the critical angle for a 
brush of a given coefficient of friction. At any smaller 
angle of inclination or with any increase in the co- 
efficient of friction, the value of H becomes negative. 
The brush will tip onto its leading edge and either 
chatter or be held out of contact with the side of the 
brush holder. This critical angle occurs when tan 6 
equals f. 

Binding of the brush in the holder may occur if the 
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FIG. 3—Relationship between H/T 
function and angle of inclination 
for trailing and leading brushes. 





side pressure is too great a percentage of the spring 
pressure, so a ratio of H/T of 50 per cent is seldom 
exceeded. For this reason trailing brushes are seldom 
set at an angle of greater than 20 deg, with 15 deg a 
more common figure. Leading brushes are seldom set 
with an angle of less than 25 deg or more than 40 deg. 
For simplicity, the brush pressure was shown act- 
ing along the length of the brush. In practice the top 
of the brush is beveled and a component of the brush 
pressure thereby applied against the side of the holder. 
For a trailing brush this component is against the same 
side of the brush holder as the force due to friction; 
for a leading brush it is against the opposite side. 
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Brush Fit. In fitting a brush to its holder or box, the 
object is to let it be fed smoothly by spring pressure 
toward the commutator. The basic problem is to pre- 
vent cocking which not only increases friction but also 
results in changes in contact condition. Brush stability 
involves fits, the ratio of brush length to thickness, 
and the top level angle. Fit involves basic dimensions 
and tolerances on brushes and on the brush holder, 
which is usually broached. Except for high-metal 
graphite grades, the standard tolerance on brush thick- 
ness is plus 0, minus 0.004 in. For high-metal graphites 
(over 50 per cent copper), the tolerances range up to 
(0.020 in. for widths over *%4 in. Allowing for correspond- 
ing tolerance in the holder, fits of 0.005-0.010 in. are 
attainable; but motor designers’ figures of 0.002-0.006 
in. appear idealistic. In the survey one motor producer 
is realistic enough to name 0.020-0.040 in. clearance on 
brushes over 1 in. wide. The clearance on series uni- 
versal motor boxes has been held as low as 0.003 in. 
Such a figure calls for selective assembly. 

Clearance is not an important factor on reaction 
type holders with proper top bevels on the brushes. 


Multiple Brushes. More than one brush holder per 
stud is called for where the use of one would result in 
too heavy shunts and where the peripheral speed is 
above 5000 fpm. The theory is that while one brush 
may have bounced off the commutator, another may 
still be riding the same bar. Multiple brushes are par- 
ticularly desirable on critical-duty machines like ex- 
citers for large generators; on low-voltage equipment; 
on large machines with only one stud per polarity or 
for parallel-wound armatures with two or more studs 
per polarity. At least two brushes should be mounted 
in parallel. As many as 15-20 brushes per stud have 
been employed on big machines. 

Some, but not all, designers consider that large ma- 
chines will give better commutation if the brushes 
are staggered so as not to follow in each other's tracks. 
Best results are obtained by staggering the positive 
and also the negative brushes with regard to each 
other. This is said to be particularly necessary on ma- 
chines operating on heavy duty cycles. The purpose 
is to keep the wear even and avoid grooving. With 
modern non-abrasive brushes there is less need to 
stagger the brushes, but it is still done to maintain a 
uniform surface appearance. 


Laminated and Split Brushes. Where commutation 
is a severe problem, laminated brushes are intended 
to provide a high resistance path to cross currents near 
the brush face without affecting the working current. 
The common procedure is to build up the brush with 
successive layers of materials of different resistance. 
A laminated structure can also be obtained by apply- 
ing high unit pressure to crystalline or flake forms of 
carbon, such as many natural graphites. The net result 
is a much higher resistance across the structure at right 
angles to the striations. 

In another form, a section of copper-graphite mate- 
rial is sandwiched between layers of high-drop nat- 
ural graphite. This construction provides a good cur- 
rent-carrying, low-drop core with high-contact-drop 
brush edges, thereby improving the commutation con- 


128 








FIG. 4—One form of split brush. 


siderably. Such a brush has been used by one gen- 
erator manufacturer on a very low cut-in uncompen- 
sated wide-speed range machine carrying full load 
much of the time. 

Split brushes are in effect laminated brushes with- 
out mechanical bond between the layers. A split brush 
usually consists of two sections of equal thickness at- 
tached to a common terminal by means of flexible 
shunts, Fig. 4. With: the exception of diesel-electric 
traction motor split brushes, an extended hammer clip 
is generally attached to one section to accommodate 
the brush pressure finger. Such brushes are used to 
get better riding qualities and to follow irregularities 
of the commutator, especially on the larger machines. 
They are generally called for where the circumferen- 
tial thickness of the brush is too great to ride the com- 
mutator well. Each half has less inertia than a whole 
section thereby promoting intimate contact on high 
speed commutators subject to vibration. Due to the 
greater actual contact area, the current-carrying ca- 
pacity per brush holder increases considerably. The 
minute air gap between the sections tends to reduce 
circulating currents. The main disadvantage is fragil- 
ity in the smaller sizes due to the thin sections. 


Seating Brushes. Methods of initially seating 
brushes varies with different motor and generator 
manufacturers although the objective is the same—to 
obtain as close a conformity between brush and com- 
mutator or slip ring as possible in the shortest time. 
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A good commercial figure is 75 per cent of projected 
area minimum. 

There are two schools of thought as to whether the 
brush initially should be formed to a radius slightly 
larger or smaller than the radius of the commutator. 
With a larger radius, initial contact is in the middle; 
with a smaller radius, on the leading edge. The latter 
method gives faster seating but noisy operation until 
run in and is used on fractional-hp motor brushes. 

Often on integral-hp machines, the brushes in their 
rigging first are applied to a drum faced with fine 
sandpaper (7-0 is typical). Final fitting is done on 
the machine with light sandpaper over the commu- 
tator and hand turning it in the direction it will oper- 
ate in service. Another method is light stoning while 
the machine is driven idle. A manufacturer of small 
low-speed motors runs in the brushes for 8 hr with 
increasing pressure. A maker of universal motors runs 
the brushes in for 1-2 hr at half voltage; another, for 
several hours at no load and full voltage. It is just as 
essential that brushes be properly seated on slip rings 
as on motors. 


Helical Grooving of Brushes. Cutting helical grooves 
in the contact surface of brushes is a practice occa- 
sionally applied on commutators above 7 in. diam. 
The reduced area of brush surface obtained results in 
higher unit pressure and hence rapid seating under 
normal running conditions. Some users state the most 
important reason for its choice is to give better dis- 
tribution of current where circulating currents tend 
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to arise in the brush. One explanation is that the hel- 
ical groove forces a break in the current. The grooving 
also provides ventilation and some cooling, desirable 
with metal graphites operating on slip rings. 

Helically grooved rings and commutators are much 
more common than grooved brushes. 


Commutator Eccentricity. The physical condition of 
the commutator has a marked effect upon brush per- 
formance but brush makers defer to the machine man- 
ufacturers on this score. The latter set widely varying 
specifications. Bar-to-bar radial variation ranges from 
0.0001 to 0.0002 in. Eccentricity is usually stated in 
terms of total indicator reading. On commutators from 
6 to 12 in. diam and speeds up to 3600 rpm on inte- 
gral-hp motors, this reading has been set at 0.001 in. 
max by one motor designer. On comparable equip- 
ment the figure has been set at 0.002 to 0.003 in, at 
1200 to 1800 rpm; highest figure, 0.005 in. 

On universal series motors for portable tools oper- 
ating at speeds up to 12,000 rpm, the commutator 
eccentricity is held to 0.0005 in. max at surface speeds 
from 4000 to 7500 fpm. Comparable figures are used 
for automotive generators. An even lower limit—0.0003 
in.—was given for high-speed aircraft motors, where 
the highest surface finishes (15 to 20 micro-in.) are 
called for. On automotive generators, surface finish on 
commutators is specified at 32 to 35 micro-in., very 
difficult to obtain by sanding. Absolute commutator 
diameter is not critical because of spring-mounted 
brushes. A standard tolerance is + 1,4 in. 


Brush lifter used on a 
Leland repulsion-start 


induction-run motor. 
At 75 per cent of full 
speed, a_ centrifugal 
device lifts the brush 
off the commutator af- 
ter the commutator 
bars are shortcircuited 
by the spring necklace. 
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Flush Mica. From the brush maker's point of view, 
flush mica commutators are to be avoided. On in- 
tegral-hp machines their use is justified only in the 
presence of conducting dirts like ink and sugar, which 
are carbonaceous and which would fill undercuts. A 
hard, abrasive brush is called for on such applications. 
In fan and other subfractional motors with small com- 
mutators, flush mica has been used to reduce noise 
and cost. Even relatively soft brushes will work under 
such conditions, but in large sizes an appreciable 
amount of abrasives must be added to the brush com- 
positions. Automotive 6-volt starting motors will op- 
erate satisfactorily with flush mica and high copper 
content brushes on intermittent duty. Amber rather 
than India mica is used flush since it is softer. 


Brush Connections. The current is usually con- 
ducted from the brush by means of flexible shunts o 
pigtails to provide a path that is not affected by clear- 
ance between the brush and its holder or by the brush 
movement. Shunts are omitted from some of the 
smaller cartridge-type brushes where current is not 
over 2 amp. For flexibility shunt cable is made of 
multiple strands of fine copper wire. Brush manufac- 
turers base the selection of cable size on brush cross- 
section and current-carrying capacity of the grade. 
NEMA has set up standard ampere-ratings for such 
cable (CB1-2.10 C). Overshunting is objectionable 
as it may interfere with free brush motion. 

Shunts are fastened to the brush by one of several 
methods. In Table V and Fig. 5 the NEMA standard 
designations are keyed to the method. Rivets are cop- 
per of the hollow type that can be spun over cold 
rather than heated. The tamped material used for 
Type Q is usually a copper powder. High-copper 
graphite brushes are sufficiently ductile to permit 
swaging the shunt into place. The connection is often 
combined with a brush clip riveted to the end of the 
brush to provide a bearing surface for the spring pres- 
sure arm, hold the brush to the holder guide plate or 
provide a means of raising the brush mechanically 
through centrifugal devices. The NEMA standard has 
provided type designations for such clips, Fig. 5. 

Shunt terminals, also shown in Fig. 5, can be the 
familiar spade or hole type, made from either flat or 
tubular stock. Flag types are often specified for reac- 
tion or box-type holders. Standard terminal designa- 
tions and sizes as well as cable lengths have been 
listed in the NEMA Standard to reduce the brush 
manufacturer's stock problem. Included also is a 
method for designating shunt locations by code 
symbol to obviate the necessity of furnishing a draw- 
ing. All these details are the machine designer's choice. 


High Altitude Brushes. High-altitude brushes are in 
a class by themselves. Due to the very low humidity 
and temperatures encountered an adequate lubricating 
film does not form on the commutator so the brushes 
tend to powder and disappear in a very short time 
unless they have a special treatment. Various mate- 
rials, especially halides, have been adopted as this 
additive but most brush manufacturers are very se- 
cretive about the substances they use. Lead iodide 
was, at least at one time, a common additive. 
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The work ot Hessler, Van Brunt and Savage (7 ) 
showed how necessary it is to maintain a film on a 
commutator or slip ring to get good commutation and 
how difficult it is to maintain this condition at high 
altitude where there is decreased air pressure and 
moisture. In their tests a small vertical induction 
motor was used with a special lower bearing consist- 
ing of a V-section steel ring supporting a graphite race. 
The unit showed satisfactory bearing life in air. After 
having been driven one hour at 1800 rpm with neg- 
ligible wear, the unit was found to have a coasting 
time of 15 sec in air. After placing the unit in a bell 
jar and drawing a rough vacuum, the coasting time 
was 28 sec following an operating period of 5 min. 
After a second operation of 5 min, the coasting time 
was 7 sec, coming to rest jerkily. By then the friction 
had increased to the point where the rotor would not 
attain a speed greater than 100 rpm and the stato 
began to rotate. 

The admission of ordinary (moist) air caused the 


Table V—Brush Connections 
or Shunts Defined by NEMA 


NEMA 

Type Method of fastening 

M Molded into brush 

P Wedged in place with pin or screw 

QO Held in place by tamped conductive ma- 
terial 

S Held in place by solder applied through 
hole perpendicular to lead 

R° Shunt consists of one or more cables held 
in place by a rivet 

r° Two type R connections made séparately 

YI I ; 

to the same brush 

ve Has one or two cables held in place by 
bolt and nut 

w* Two Type V connections made separately 
to the same brush 

Y° Shunt cable is fastened to a clip riveted 


to the brush by two rivets (see also Fig. 4) 


®° The symbol N appended to any of the symbols 
indicates the rivet or nut is also tin soldered. 


Taken from NEMA CB1.1.22 Connection Types 


rotor to accelerate instantly and reach the normal 1800 
rpm within a few seconds. The graphite race was 
nearly worn out as a result of the vacuum test. Other 
tests have shown that under special conditions with 
gaseous atmosphere and varying reversibility, brush 
wear from normal values to 1000 times normal value 
can be obtained on the same collector surface. 

Tests made during the war confirmed the effects of 
low oxygen and moisture. (8) It was found that there 
is a straight-line relationship between oxygen pres- 
sure at which rapid wear begins and brush tempera- 
ture for graphited carbon brushes. With oxygen pres- 
sure greater than 1.1 cm of Hg rapid brush wear will 
not begin at a brush temperature of 40 C whereas at 
130 C an oxygen pressure greater than 9.7 cm is re- 
quired to prevent rapid wear. The same relative 
effects were obtained with varying pressures of water 
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FIG. 5—NEMA Standard brush shunt connections; hammer and lifting clips, and terminals. 


vapor: 2.9 mm at 60 C, 19 mm at 135 C. Water vapor 
is known to be a good boundary lubricant. 

It has not been feasible to supply water vapor at 
high altitude so it has been necessary to find other 
materials to reduce brush wear. A number of solid 
lubricants have been used with various degrees of 
effectiveness. Generally it can be said that anything 
will improve the performance of a machine that alters 
the ability of the air to oxidize copper and thus main- 
tain a continuous, well polished cuprous oxide film 
on its commutator. 

During World War II the material found most effec- 
tive was lead iodide. (9) The temperatures at which 
the brushes are graphitized is so high that it was nec- 
essary to introduce this material after manufacture. 
One explanation of why this material worked is that 
an intermediate compound, cuprous iodide is formed, 
which, being unstable, is readily oxidized to cuprous 
oxide even in an atmosphere where the normal oxida- 
tion of copper would not take place. 

The postwar requirements of military aircraft have 
demanded brushes having increased life, better com- 
mutating properties and the ability to withstand higher 
operating temperatures at higher altitudes. This has 
resulted in the more general use of electrographitic 
brushes, suitably treated for altitude conditions. 
Brushes of this type have inherently long life and re- 
tain dimensional stability under operating tempera- 
tures which at times may exceed 200 C. Metal-graphite 
and graphite grades are also available for such service. 
A corresponding development of suitable shunt con- 
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nections, capable of retaining low resistance at the 
higher operating temperatures, has taken place. 

Much of these studies have been carried on in alti- 
tude chambers in which the air and moisture were 
exhausted and the temperature adjusted to simulate 
conditions that would be met in service. These have 
proved most helpful. 

Barium fluoride (9) which is now more commonly 
used and has replaced lead iodide to a great extent 
for altitude work is operating satisfactorily at 230 C 
and is believed will prove practical up to 300 C. Lead 
iodide will vaporize at 180 C. As the height at which 
aircraft operation increases, the need for better meth- 
ods of treating high-altitude brushes continues to be 
a problem. 

There has also been a group of people who feel that 
supplying the film under adverse conditions is not the 
duty of the brush. These users have furnished an ad- 
ditional brush on their machines for the sole purpose 
of compensating for the lack of moisture and the low 
temperature at the high altitudes. This additional 
brush carries no current and is connected in no way 
to the electric circuit. It merely rides on the commu- 
tator keeping the film intact. oOo0 
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cuiting “necklace” is within the commutator. 
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E. P. Stahl 


THE GARLOcK PACKING 


COMPANY 


Sealing Devices 


For Sleeve Bearings 


Because of the importance of trouble-free performance of plain 


sleeve-type bearings in modern mechanisms, the specification of the right 


seal or closure for lubricant retention and dirt exclusion calls for 


knowledge of available types of seals and their proper selection. 


Heavier LoaAps, higher speed and 
greater precision in modern machine 
designs have brought with them the 
necessity of better plain sleeve-type 
bearings and better bearing protec- 
tion. In many machine designs little 
or no thought is given to the incorpo- 
ration of good sealing devices, par- 
ticularly where plain sleeve-type bear- 
ings are used. It is common practice 


--Pressure relief 
fitting 


to leave the ends of the bearings open 
or exposed, the thought being that 
the bearings ultimately wear in and 
the lubricant washes the debris out 
of the ends of the bearings. This 
practice is not only wasteful of lubri- 
cant, but is detrimental to the bear- 
ing. With plain bearings it is as im- 
portant to use efficient and reliable 
sealing devices as a means of con- 














Press fit 
Regulor seal 


Bolted on 
Flanged seal 


yy Boag 


mS... fit 
Springless seal 


FIG. 2—Methods of applying unit-type seals to plain bearings. 
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trolling the loss of lubricant and the 
infiltration of foreign matter within 
the load zone of the bearing as it is 
where anti-friction bearings are used. 


Lack of attention on the part of de- 
sign engineers regarding sealing, par- 
ticularly on grease-lubricated plain 
bearings, has had for many years the 
accompanying effect of unsightly con- 
ditions resulting from an excess of 
grease being emitted from the bear- 
ings and dropping on the floor. This 
is not only wasteful to the ultimate 
user but militates against good plant 
“housekeeping” and does the original 
equipment manufacturer no credit for 
clean-cut design. Substantial improve- 
ments can be achieved by including 
a suitable sealing device in the bear- 
ing design. 

Seals for rotating shafts mounted 
in plain sleeve-type bearings include 
felt, leather and synthetic rubber 
forms either by themselves or incor- 
porated in metal unit or lip-type seals. 
The preferred form is the unit or lip- 
type leather or synthetic rubber type 
seals shown in Fig. 1. One contains 
a flange-shaped leather sealing mem- 
ber held in contact with the shaft by 
a coil spring, whereas the other con- 
tains a synthetic rubber sealing mem- 
ber held in contact with the shaft by 
a serrated or lug-type spring or a 
garter spring. Both unit seals are de- 
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FIG. 4—Plain bearings and seal for small worm shaft. 





signed for a press fit into a machined 
housing or seal recess. 

The standard method of mounting 
a unitary seal on a plain sleeve bear- 
ing is shown at A in Fig. 2. The metal 
shell is press fitted into the housing 


recess. Where it is not possible or 
practical to extend the housing out 
sufficiently to form a cavity into which 
to press the oil seal, a spring-loaded 
flange unit-type seal, B, is available. 
It is bolted to the face of the housing. 

Still another type of unit seal and 
one that occupies minimum space is 
that shown at C, Fig. 2. These small 
O.D. springless seals are designed to 
be press-fitted into the same housing 
bore that receives the plain bearing. 
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Aside from being easy to mount and 
demount, these seals are low in cost 
and permit condensed design. They 
are recommended where grease _ is 
employed and for simple sealing or 
dirt exclusion applications. In this 
application the seals are mounted 
with the sealing lips pointed ex- 
ternally. When pressure lubrication 
is provided, these seals act as vents. 
Any slight escape of grease under the 
heels of these seals not only lubricates 
the seals and shafts and reduces wear, 
but also precludes the possibility of 
extraneous matter entering the bear- 
ing. The simplicity of this seal mount- 
ing is obvious. 

Where it is difficult or impossible 
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FIG. 5—Cross-sections of several dual or combination seals suitable for severe conditions. 
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to slip a bearing seal over the end of 
the shaft, a split seal must be used as 
illustrated in Fig. 3. This seal does 
not have a metal shell and is some- 
what pliable, making it relatively easy 
to place around the shaft. As applied 
to a plain bearing where a machined 
recess is used, the seal is held in place 
through an endwise clamping action 
by means of a cover or retainer plate 
as sketched at the right. 

In applying unit or lip-type seals 
to plain sleeve-type bearings as ex- 
emplified in Figs. 2 and 3, it is de 
sirable to provide a small space be- 
tween the seal and the end of the 
bearing from which the housing can 
be vented or drained. 

If tight seals are applied to sleeve- 
type bearings which are grease lubri- 
cated under pressure, a pressure re- 
lief fitting as indicated at A in Fig 2, 
should be provided to prevent over- 
lubrication and guard against putting 
undue pressure against the seals. The 
risk of under-lubrication of plain bear- 
ings is obvious; over-lubrication is 
wasteful and untidy. 

In Fig. 4 is shown the application 
of a conventional spring-loaded unit 
or lip-type seal to a plain bearing on 
a worm shaft such as might be found 
on a domestic clothes washing ma- 
chine or a speed reducer. In this 
application the sealing lip is pointed 
in toward the bearing to retain lubri- 
cant in the worm gear housing. An 
oil return drain is provided to pre- 
vent pressure from being built up 
against the seal. 

Unit-type seals are also available in 
dual or combination constructions 
consisting of two sealing members 
mounted in a single case or shell, as 
shown in Fig. 5. These seals perform 
the dual function of retaining lubri 
cant in the bearing and excluding ex- 
trdneous matter. They are generally 
used for applications where unusual 
or exceptional retention or exclusion 
problems prevail. Design A shows a 
dual opposed-type of seal. This de 
sign comprises two sealing members 
in opposed relationship held in a 
single case or shell—one spring loaded 
and the other non-spring loaded. In 
applications where this seal is used 
the spring-loaded sealing member is 
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pointed toward the bearing to retain 
lubricant and the non-spring loaded 
member is pointed externally to ex- 
clude foreign matter. An example of 
a seal application employing a seal of 
this type is shown in Fig. 6. 

Design B, Fig. 5, is a dual seal with 
the sealing members mounted in a 
tandem relationship. In this design 
one sealing member is spring loaded 
and the other non-spring loaded. The 
latter not only complements the seal- 
ing efficiency of the primary spring- 
loaded sealing member, but also acts 
as an exclusion agent. 

Design C, Fig. 5, 
seal in which an 
member is 
primary or 


is a dual tandem 
auxiliary sealing 
mounted ahead of the 


spring-loaded _ sealing 


od 
ge 


et 


meniber, thus acting as a shield o1 
baflle for the primary member. It 
is used for extremely dirty or muddy 
applications where exclusion problems 
are severe, 

Design D is a combination felt-type 
seal. This seal combines a primary 
spring-loaded sealing member with 
an auxiliary felt washer on the ex- 
posed face of the seal to act as an ex- 
clusion agent. This seal is generally 
used on relatively dry applications 
where some dirt or grit is present in 
the seal area. 

Design E, Fig. 5, is a dual unit o1 
lip-type seal comprised of two spring 
loaded sealing members mounted in 
an opposed relationship in a single 
shell or case. It is usually used to 
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FIG. 6—Dual seal 
for plain bearing 
on pump shaft. 


FIG. 7— Unit or lip 
seals applied to oil-film- 
type roll neck bearing. 
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separate two liquids. Design F is a 
dual seal comprised of two spring- 
loaded sealing members mounted in 
tandem in dual relationship in a 
single case or shell, usually used in 
vertical applications to hold a head 
of oil. 

All the dual, unit or lip-type seals 
are designed to be press-fitted into a 
counteivore or recess in the bearing 
housing the same as the single, unit 
or lip-type seals pictured in thei 
mountings in Fig. 2. 

A typical application of a Design 
B dual-type seal used on a pump 
shaft is shown in Fig. 6. The spring- 
loaded member is pointed toward the 
bearing and is used for lubricant re- 
tention. The non-spring-loaded mem- 
ber is pointed toward the atmosphere 
and prevents dust and dirt from be- 
ing sucked into the pump. Where 
dual or combination unit or lip-type 
seals are used, shaft speeds should be 
kept to a minimum, preferably below 
1000 fpm. 

A sectional drawing of a well ac- 
cepted type of oil-film sleeve bearing 
used on the roll necks of steel rolling 
mills is presented in Fig. 7. In this 
design the highly polished sleeve ro- 
tating in the bushing on an unbroken 
film of oil provides a bearing whose 
low coefficient of friction, high load 
capacity, and freedom from wear can- 
not be equalled in any other type of 
bearing. A constant flow of clean 
filtered oil is supplied to the bearing 
surfaces from a central system. Due 
to the use of efficient unit or lip-type 
seals at the inboard and outboard 
ends of the bearing, oil loss is neglig- 
ible and the oil supply requires only 
occasional additions. ooo 
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Test Set Measures Radio Frequency Resistance 


H. M. Graham, Engineer 
Capacitor Department 
GENERAL ELECTRIC COMPANY 
Hudson Falls, N. Y. 


THE RAPID AND ACCURATE measure- 
ment of radio frequency resistance 
of electronic components such as ca- 
pacitors, inductors and r-f resistors is 
frequently necessary as a production 
test or laboratory measurement. Users 
frequently find it necessary to test for 


r-f resistance as part of their incoming 
inspection program. 

A production test unit for the rapid 
measurement of r-f resistance either 
on a limit basis or a measurement 
basis was designed by engineers of 
General Electric Company’s Capaci- 
tor Department. Although the test set 
was specifically designed for capaci- 
tors, it will serve just as well for in- 
ductors and r-f resistors. 

The circuit consists basically of a 


Radio Talks Through Its Hat 


IN THE LATEST Motorola clock-radio the speaker actually has been mounted 
on the top of the set under a lid that is raised slightly from the body of the 
model. The raised phenolic lid allows “three-dimensional” sound to emerge 
from 360 deg, and eliminates the need for a speaker grill. Mounted in this 
position, the 5 by 7 in. inverted speaker gives full tone formerly not possible 


in small table radios. 


With the elimination of a speaker grill, the entire face of the model can 
be devoted to the extra large Telechron clock with luminous hands for 
night reading. The 63C series radio is a six-tube model with three gang 
condenser and tuned r-f stage. The appliance outlet will turn appliances 


on and off automatically. 
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balanced arm Wheatstone bridge with 
one arm shunted by the test piece as 
shown in the accompanying diagram. 
The input signal is supplied by an 
oscillator having a freuency range of 
0.5 to 1.5 me and a power output of 
25 watts. 

The absolute values of resistance in 
the bridge arms are not critical. How- 
ever, the values in each pair are 
closely matched. The values of R; 
and Re are each about 3 ohms but 
matched within 0.1 per cent. Similar] 
R: and Rs are each about 7 ohms, also 
matched within 0.1 per cent. 

The 1N34 germanium diode and 
blocking capacitor are used so that 
the voltage at point A will be unidi- 
rectional. This voltage is zero when 
the bridge is balanced with the test 
piece out of the circuit. With the test 
piece connected, or Rs short circuited 
by Sw 1, the bridge is unbalanced and 
a d-c voltage exists at A. The value of 
this voltage is a measure of the re 
sistance of the bridge test arm, and 
therefore of the resistance shunting 
Ri. 

Point A is connected to ground 
through a 10,000-ohm potentiometer 
with a 0-100 d-c microammeter con 
nected from the sliding tap to ground 
as shown in the diagram. The de 
flection of the meter gives a measure 
of the d-c voltage at A, and therefore 
the value of the resistance of the test 
piece at the test frequency. The series 
inductor and the shunt capacitor are 
used to reduce the a-c ripple current 
through the potentiometer Rs. 

The plug-in coils and variable con 
denser in series with the test piece are 
used so that the overall reactance 
(capacitive and inductive) shunting 
Ry is zero at the test frequency. Thus. 
only the tare resistance of the plug-in 
coil, capacitor, and lead wires, plus 
the resistance of the test piece remain. 

The plug-in coil and variable ca- 
pacitor are selected so that the over- 
all reactance, including that of the 
test piece, may be adjusted to zero 
within the range of the variable ca- 
pacitor. Because of variations in each 
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unit tested, the variable capacitor is 
adjusted to indicate the lowest resist- 
ance on the meter. The tare resist- 
ance must, of course, be subtracted 
from the indicated resistance. It is 
determined by connecting the test 
terminals together and adjusting the 
capacitor for lowest resistance as in 
the usual test procedure. Tests on a 
limit basis may be made in about 2 
sec, and absolute measurements in 
about 4 sec. 

The test set is calibrated in the 
following manner. The switch Sw 1 
is closed to short circuit Ri and the 
tap of Rs adjusted to adjust the meter 
pointer to zero ohms. Then various 
known values of r-f resistance, such 
as straight lengths of resistance wire 
or. r-£ resistors, are connected in the 
test position and the corresponding 
deflections of the meter noted. It is 
important to maintain the same 
lengths and positions of lead wires 
during calibration and in all testing. 


EDITOR’S NOTE-—This test set 
may be modified for high speed test- 
ing by using a motor driven variable 
capacitor and an oscilloscope. The 
shunt reactance may then be passed 


Circuit diagram of bridge test set for r-f resistance. Test piece circuit 
shunts Rs. Unbalance voltage at A gives indication of resistance value. 


D-c microammeter used. 


through zero periodically at a rapid 
rate and the indicated resistance will 
also pass through its lowest value at 
the same rate. This will be shown by 
the luminous trace on the oscilloscope, 





and the operator can easily determine 
if the maximum deflection falls within 
specified limits, especially if a long 
persistance phosphor is used in the 
cathode ray tube. Ooo 


Flashtube Redesigned for Increased Light 


MAXIMUM LIGHT OUTPUT of photo- 
graphic flash lighting equipment has 
been limited by the non-reflective base 
used in the lighting element. This lim- 
itation has been overcome by the 
effective use of materials in a new 
line of electronic flashtubes designed 
by the Amglo Corporation of Chicago 
22, Ill. The conventional base is re- 
placed by a mounting disk of reflective 
aluminum to eliminate the dead spot 
directly behind the flashtube. When 
the flashtube is inserted in the re- 
Hector, the reflecting base becomes 
part of the reflector and adds to the 
effective reflecting area with the con- 
sequent increase in light output. The 
flashtube is held in the reflector by 
two screws and the leads connected 
directly to the circuit. 

Neoprene bushings are used as a 
resilient mounting for protection 
against mechanical shock and for elec- 
trical insulation. The flashtubes are 
designed to permit adjustment to the 
focal point of the reflector without 
removing the borosilicate cover glass. 

This new line includes five sizes to 
operate at voltages ranging from 180 
to 2500 volts. A total of 50,000 to 
100,000 flashes may be expected from 
each flashtube. ood 
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Increased light output results from the reflective aluminum mounting disk 
of these new electronic flashtubes designed by Amglo Corporation for photo- 
graphic lighting. When mounted in a reflector, a continuous reflecting surface 


is obtained. 
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High-Speed Are Welding Process 


FOR THE PAST SEVERAL YEARS several] 
companies have been conducting ex- 
tensive research programs in an at- 
tempt to develop a semi-automatic 
welding process for welding common 
steel that is more economical to app} 
than the flux-coated electrode process. 
Two, introduced during the past few 
years for welding stainless steel, alu- 
minum, magnesium and copper al- 
loys, have used inert gases to shield 
both the arc column and the molten 
weld metal. For many years, the sub- 
merged-are process has been applied 
to mild steel, using a granular flux fed 
by gravity and with automatic power 
feed to the electrode from a reel. 
Most manual are welding is done with 
flux-coated electrodes, however. 

Because common steel contains 
rather large amounts of impurities in 
the form of dissolved gases and non- 
metallic inclusions, it is the most diffi- 
cult of all metals to are weld. During 
the welding operation, these dissolved 
gases and other impurities must be 
removed from the base metal as it is 
fused, otherwise the weld will be 
porous and low in quality. It is be- 
cause common steel requires further 
refining during welding that an effi- 
cient arc welding process must do 
much more than provide an inert or 
neutral atmosphere for shielding the 
weld metal; it must also refine the 
steel. 
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Semi-automatic torch (right) includes power drive to 50-lb electrode reel. Auto- © 





Bernard-Arc slag-gas shielded arc welding equipment includes power and gas 
supply at right, counterbalanced electrode feed unit at left. 


In a new process developed by the 
Bernard Welding Equipment Com- 
pany, Chicago 17, a thick blanket of 
slag produced by a flux-cored elec- 
trode provides shielding for the 
molten weld metal while a separate 
inert gas shields the arc column. It 
is claimed to provide a much better 
method of purifying and _ shielding 
the molten weld metal so that fast 
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matic welding head (inset) contains electrode feed motor controlled by rheostat 
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and pushbutton. Electrical contact is made through spring-loaded jaws. 









welding of all grades of rimed, killed 
and semi-killed steels is practical. In 
a manually applied, semi-automatic 
welding process, deposits of electrode 
metal at the rate of 10 to 40 |b per 
hr are claimed as compared with 2 
to 8 lb per hr for conventional flux- 
coated electrodes of the E-6012 type, 
ranging up to ‘sz in. 

The “Bernard-Arc” electrode is tu- 
bular in construction and a flux is 
contained within the cavity of the 
tube. Both the metallic part of the 
electrode and the flux transfers 
through the are in a finely divided 
ionized state. While in this finely di 
vided form, the flux as well as the 
metal part of the electrode would be- 
come highly oxidized unless shielded 
from the surrounding air. It is to pre- 
vent oxidation of the electrode mate- 
rials while transferring through the 
are that a separate gas—carbon di 
oxide, helium or argon—is used for 
shielding the are column. The flux 
core also becomes the refining and 
shielding blanket of slag. Shielding 
the arc with a separate gas provides 
visibility to the operation not found 
in the submerged-melt process. 

The new semi-automatic welding 
machine and are welding torch are 
new in design and operating principle. 
The torch is unique for the reason 
that the welding current, the arc col 
umn shielding gas, the water which 
keeps the torch cool, and the welding 
electrode, all pass through the handle 
of the torch. Yet the torch is easily 
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manipulated by hand for accurately 
guiding the welding operation along 
the seams welded. In the present de- 
both the reel for holding the 

electrode and the electrode 
feeding mechanism are rather rigidly 
attached to the handle of the arc weld- 
ing torch. To provide practically ef- 
fortless movement over a large floor 
area, the torch, together with the coil 
of electrode and the elecrode feeding 


sign, 


coiled 


mechanism is supported by a free 
floating universally-hinged boom 
mounted on ball bearings. With this 
arrangement, the weight of the torch 
is only several ounces in the hand of 
the operator. 

The power supply delivers a pre- 
set constant voltage to the welding 
are that is adjustable over a wide 
range. Volume of welding current is 
varied automatically and is a function 





Flux in core of electrode forms slag blanket over molten weld pool; gas stream 
shields metal in transit through arc. 


of the rate at which the electrode is 
fed to the are. Increasing the feed 
rate increases the amperage and vice 
versa. Electrode power feed is by a 
45-hp, 115-volt universal motor 
equipped with a governor and rheo- 
stat to give feed rates from 40 to 120 
in. of electrode per min. This is the 
reverse of conventional welding prac- 
tice where welding amperage is the 
fixed factor and voltage varies. In this 
slag-gas shielded process, height of 
crown versus width of head is gov- 
erned by changing the are voltage. 
When the preset voltage is increased, 
the arc heat widens out to produce 
a wider and shallower head. 

Power supply consists of three sin- 
gle-phase transformers connected to 
a three-phase line. Output is rectified 
through selenium rectifiers. 

To make the process more fool- 
proof, it is intended to replace the 
universal motor for electrode feed 
with a single-speed motor and a 
three-speed mechanical transmission. 
With seven sizes of electrodes, rang- 
ing from % to % in., each producing 
three sizes of welds, there will be 
provided 21 different sizes of weld 
deposits. The operator is thus assured 
of running any given electrode at the 
most efficient speed. To obtain max- 
imum efficiency welding currents be- 
tween 300 and 1500 amp are used 
with hand manipulation and up to 
2000 amp for fully automatic weld- 
ing. These rates compare with an 
average of 200-300 amp for a %-in. 
E-6010 electrode. ood 


Prize Winning Packages Selected 


More THAN $70,000,000 worth of 
corrugated and solid fibre boxes are 
used annually by electrical manufac- 
turers according to the Fibre Box 
Association who sponsored the Fibre 
Box Competition in Chicago in April. 
Because of the great variety of elec- 
trical products packaged in fibre 
boxes, manufacturers and users com- 
peted for honors in two classes, one 
for large appliances and one for 
small appliances, as well as in the 
specialty groups. 

First prize in the Large Appliance 
Class (for boxes larger than 8 cu ft) 
was won by a container for a house- 


hold refrigerator. It was manufac- 
tured by Menasha Wooded Ware 
Corp., Menasha, Wis., for Crosley 


Division of Avco Manufacturing 
Corp., Richmond, Ind. It is a wrap- 
around container with top and bottom 


caps and eight corrugated pads glued 
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to the inside along the vertical score 
lines. The pads maintain clearance 
between the refrigerator and the con- 
tainer wall, and give the package a 
load limit for stacking purposes of 
approximately 6500 lb. In addition, 
the finish of the refrigerator is pro- 
tected from abrasive damage by two 
or more cellufaced corrugated bands. 

A box for the General Electric 
garbage disposal unit, manufactured 
by Inland Container Corp., Indianap- 
olis, Ind., won first prize in the Small 


This package for variable capacitors 
for radio and television receivers won 
first prize in the Inner Packing and 
Inner Containers Class for Stone Con- 
tainer Corp. and All Star Products, 
Inc. By use of different sizes of inserts 
about 70 different sizes of parts can 
be accommodated. 


Appiance Class (for boxes smaller 


than 8 cu ft). This package was de- 
signed to withstand 30-in. drops de- 
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Inland Container Corp. and General 
Electric won first prize in the Small 
Appliance Class with this package 
which was designed to withstand a 
drop of 30 in. It saves 20 per cent in 
packing costs. 


spite the concentrated weight of the 
unit. Packaging costs were reduced 
more than 20 per cent by using this 
design. 

First prize in the Inner Packing and 
Inner Container Specialty Class was 
awarded to the inner packing in a 
box manufactured by Stone Container 
Corp., Chicago, for All Star Products, 
Inc., Defiance, Ohio. This inner pack- 
ing accommodates 70 per cent of 
approximately 100 different sizes of 
small radio and TV parts by increas- 
ing or decreasing the number of in- 
serts. The combination die-cut and 
tubular partitions give protection so 
that the jarring or shifting during 
transportation will not throw the vari- 
able capacitors, shown in the photo- 
graph, out of alignment. 

In the Class for Palletized Prod- 
ucts, Unitized Loads, and Bulk Packs 
a container for television picture tubes 


Container made by Stone Container 


Corp. for the Admiral Corp. room air 
conditioner won second prize in the 


Large Appliance Class. Corner posts 


give it top-to-bottom strength and 
maintain adequate clearance. 





won first prize. It was made by 
Hankins Container Company, Cleve- 
land, Ohio, for Sylvania Electric Prod- 
ucts Inc., Seneca Falls, N. Y. 
Second prize in the Large Appli- 
ance Class was won by a container 
made by Stone Container Corp. for 





This wrap-around refrigerator carton 
won first prize for Menasha Wooden 
Ware Corp. and Crosley Division of 
Avco Manufacturing Corp. in the 
Large Appliance Class. It protects 
finished surfaces and has a load limit 
of 6500 lb for stacking purposes. 


Second prize in the Small Appliance 
Class went to Stone Container Corp. 
and Dominion Electric Company for 
this package designed for a_ waffle 
iron. It saves considerable material 
and labor in packaging operations. 


an air conditioner manufactured by 
Admiral Corp., Chicago. Second hon 
ors in the Small Appliance Class went 
to a box also made by Stone Con 
tainer Corp. for a waffle iron manu- 
factured by Dominion Electric Com 
pany, Mansfield, Ohio. Oo 


Thermostatic Protection for Ignitrons 


THREE DIFFERENT APPROACHES to the 
problem of protecting ignitron tubes 
against overheating in resistance weld- 
ing and other switching applications 
have appeared in recent designs. All 
of them offer control of flow of cool- 
ing water, although this is not a 
primary factor in one of them. 
Savings of up to 95 per cent in 
cooling water are claimed for the new 
temperature-controlled ignitrons, Fig. 
1, made by the Industrial Tube Div., 
of General Electric Company in sizes 
B, C and D. In essence, the inner 
cylinder of the tube itself becomes 
the temperature responsive element of 
a sensitive thermostat. As the inner 
cylinder expands and contracts with 
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temperature changes due to change 
in load or change in cooling, it either 
stretches or compresses the stainless 
steel water jacket welded to it at each 
end. 

Change in length of the water 
jacket is made to operate sensitive 
snap switches mounted on a constant- 
length Invar reference strip which in 
turn is welded to the water jacket at 
its ends in a slightly bowed position. 


Fig. 1—Snap-action switches mounted 
on the side of G-E ignitron forms part 
of temperature control based on differ- 
ential expansion rates of dissimilar 
metals. 
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Nothing on the market today excels the 
low priced Class B protection of Varflo Tubing and Sleeving 
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Flexible Varflo is solvent-, oil-, moisture-, flame-, and fungus- 
resistant. Passes the NEMA heat endurance test of 15 minutes 
at 225°C. Also passes 100 hours at 125°C. Will not lose 
dielectric strength when subjected to severe handling, bend- 
ing and twisting. Has good shelf life. 

Available in Grades A-1 and B-1 tubing and Grades C-1 and 
C-2 sleeving. 


Let us help you with your problem. Describe it in a letter— 


no cost, no obligation. 
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VARFLEX CORPORATION 
504 W. Court St., Rome, N. Y. 


Please send me free folder containing description and samples of 
Varflo Tubing and Sleeving. 


| am particularly interested in insulation for 


Name 
Company 
Street 


City Zone___ State 


FREE SAMPLES... mai Coupon Today! 


eee 


es a a cae 










141 











DESIGN TRENDS 





Fig. 2—Mounting pad for thermostat 
is located at lower right of shell of 
National Electronics size C ignitron 
with temperature control. 


This bowed strip of low-expansion 
alloy amplifies the available movement 
and provides a fast-acting thermostat 
which responds directly to the tem- 
perature of the condensing mercury 
in the tube. . 

One of the snap-acting switches 
(the lower one in the photo) is ad- 
justed to close at the upper limit of 
the normal operating temperature 
range for the tube, and is used to 
open a solenoid valve which starts 
cooling water flowing through the 
jacket. As soon as the inner cylinder 
temperature has been reduced approx- 
imately 2 deg, the switch contacts re- 
open, shutting off the cooling water 
completely. When the temperature of 
the inner cylinder again increases to 
the switch setting, the cycle repeats. 
In all cases, the switch provides the 
maximum possible water saving con- 
sistent with optimum tube perform- 
ance under the particular set of con- 
ditions being met. 

The second snap-acting switch for 
over-temperature contro] is adjusted 
to operate a few degrees higher in 
temperature than the first. Its function 
is to prevent the tube from being 
loaded if the inner cylinder tempera- 
ture increases to a point beyond which 
the tube might fail to operate properly. 
The switch operating point can be at- 
tained only in case of a cooling water 
failure, excessive temperature of the 


cooling water supply, or loss of heat 
transfer efficiency in the tube itself 
due to a deposit of foreign material 
on the cylinder surface. 

Connections to these switches are 
brought to terminal screws on the 
side of a molded plastics cover which 
is factory sealed after the switches 
have been adjusted to the proper tem- 
peratures. 





Fig. 3—Thermostat mounted on side of 
Westinghouse Size B_ water-cooled 
mercury-pool tube. 


In addition to water conservation 
and over-temperature protection, the 
use of this contro] prevents condensa- 
tion of moisture on the tubes (and 
resulting drip on equipment) because 
the average water temperature is kept 
above the dew point under all ordi- 
nary conditions. 

In the new NL-1052 size C ig- 
nitrons supplied by National Elec- 
tronics, Inc., Geneva, IIl., a thermostat 
mount is provided on the side of the 
tube, Fig. 2, for direct thermal pro- 
tection and may be used to reduce 
water consumption safely. In this all- 
copper tube, the inner cylinder is 
cooled by a brazed-on copper cool- 
ing coil which carries water. The cop- 
per thermostat mount is brazed to this 
cooling system. The thermostat there- 
tore is sensitive to temperature 





changes of the inner cylinder and the 
copper cooling system. The thermo- 
stat on one tube may be used to pro- 
tect against over-temperature and on 
another tube in the same cabinet to 
control a solenoid-operated water 
valve to turn water on and off. 

Without the solenoid valve, water 
saving is permitted with safety sim- 
ply by reducing water flow and letting 
the thermostat protect against tube 
damage. In a_ typical application, 
water flow can stop completely for 
short periods if the ignitron is heavily 
loaded or for periods of several min- 
utes under light load conditions with- 
out damaging the tube or causing 
equipment shutdown through opera- 
tion of other protective devices. 
Water flows only when the tube be- 
comes hot enough to require cooling. 

A similar method of temperature 
measurement and control has 
applied on a new model, Size B West- 
inghouse ignitron. As illustrated in 
Fig. 3. a standard commercial snap- 
disk thermostat is mounted on the side 
of the stainless steel] water jacket. In 
manufacture, the inner jacket is pushed 
out and spot welded to make thermal 
contact with the outer shell at this 
mounting point. Contact between 
tube and thermostat is made through 
a copper strap welded to the outer 
shell. 

The thermostat may be used to stop 
tube operation in case of insufficient 
water flow or may be used with a 
solenoid valve to turn cooling water 
on and off as needed. For water con- 
trol the thermostat is set to close its 
contacts at 100 F and initiate water 
flow. For overtemperature protection, 
a ‘second thermostat mounted on a 
second tube is provided to turn off 
the tubes before an unsafe tempera- 
ture is attained whether water is flow- 
ing or not. The latter thermostat is 
a disk-type bimetal set to trip at 125 
F and reset at 105 F. The water-saver 
thermostat is set to trip at 105 F and 
reset at 85 F. Ordinarily the water- 
flow thermostat cycles on and off to 
maintain water flow at a level just 
sufficient to keep the tubes cool. The 
temperature of ignitrons must be kept 


below 75 C. Ot 


been 


Inductor Alternator Replaces D-C Exciter 


IN A NEW EXCITER SYSTEM for turbine- 
generators, the brushes and commu- 
tator of the conventional exciter and 
all rotating windings have been elim- 
inated by substituting an inductor 
alternator for the usual d-c machine. 
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Power for excitation is generated at 
high frequency and then changed to 
direct current by a bank of selenium 
rectifiers. The rotating element of the 
a-c exciter is adaptable to over-hung 
mounting on most 3600-rpm_ genera- 


ELECTRICAL 


tors in which case couplings, gears 
and extra bearings are eliminated. 
And other than the inductor genera- 
tor, only static components are used. 
The system was developed by the 
Allis-Chalmers Mfg. Co. 
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You’re looking at performance and low 


az > cost that have never been so efficiently 
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SSS Guardian Contact Switches. Use them 
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——————— Guardian Relays, Steppers, Solenoids, or 
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= cover these Guardian Contact Switches 
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performance despite their reasonable 
price. They are quickly available in a 
vast variety of contact combinations and 
in all popular materials from Guardian’s 
enormous stocks of standard and special 
blades, lug adaptors, insulating separa- 
tors and bushings ready for immediate 
assembly. Fine silver, silver alloy, 
platinum-ruthenium and Fasloy #7 con- 
tacts with blade materials of all types 
are available. 


GUARDIAN SNAP-ACTION REVERSING SWITCHES 
Unit "A" controls reversing of 10 amp., 115 v., non- 
inductive loads in automatic equipment. 4 P.D.T. con- 
tacts are of Fasloy *7. Life tests up to 5,000,000 
operations. Unit ''B” has automatic return with 3 P.D.T. 
combination. Both units U. L. approved. 


GUARDIAN ENGINEERS’ KIT 

Indispensable to those who design, build or test elec- 
trical controls. Kit contains a generous supply of stand- 
ard Guardian contacts for various blade dimensions 
and includes all parts necessary for complete switch 
assemblies. Order yours today. 


GET BULLETIN CS-1 






ELECTRONIC ORGANS 

TELEPHONE ANSWERING SERVICE 
ADDRESSING EQUIPMENT 
BUSINESS MACHINES 

VENDING MACHINES 

COIN CHANGERS 

THERMOSTATS 

DICTATING EQUIPMENT 

WIRE RECORDERS 

AUTOMATIC RECORD CHANGERS 
LIE DETECTORS 

INTERCOM SYSTEMS 

EMERGENCY PRODUCTION CONTROL 
TAPE RECORDERS 

CONVEYOR CONTROLS 
FACSIMILE SIGNATURE TRANSMISSION 
ANIMATED SIGNS AND DISPLAYS 
TRAFFIC SIGNALS 

ELECTRONIC BRAINS 
TRANSPORTATION 

AUTOMATIC SELECTION 

GUIDED MISSILES 

RADAR 

PHYSIO-THERAPY 

GUN-FIRING 

ROCKET-FIRING 


It illustrates contacts, contact blades, lug adaptors and insulating 
separators. Yours for the asking ...no cost... write today. 
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RECTIFIER 





MAGNETIC 
AMPLIFIERS 


AUTOMATIC 
VOLTAGE 
ADJUST. 





STATIC CONTROL COMPONENTS 


Fig. 1—Schematic diagram of regulation system for turbine-generator equipment. Field 
of main generator is excited by output of inductor generator, which is adjusted by 
means of power magnetic amplifier. 


When compared with the conven- 
tional d-c exciter-regulator system, the 
new exciter is expected to ease main- 
tenance requirements while providing 
superior reliability and performance. 
The inductor-alternator is under the 
control of magnetic amplifiers through 















A-c 
winding 


D-c 
winding 


Fig. 2—Sketch explains theory of in- 
ductor generator operation. Rotor is 
part of magnetic circuit and sets up 
flux changes as it rotates. 


a circuit, Fig. 1, which is sensitive to 
the main generator terminal voltage. 
Selenium rectifiers convert the high 
frequency output of the inductor al- 
ternator to direct current for exciting 
the main generator field and the ex- 
citer series field. 

The inductor generator has inher- 
ently high reactance and is especially 
sensitive to loads with lagging power 
factor. The control signal to the mag- 
netic amplifier is obtained from po- 
tential transformers on the main gen- 
erator terminals through a comparator 
circuit and a magnetic preamplifier. 
Output of the main generator is con- 
trolled with a high degree of ampli- 
fication by using the magnetic ampli- 
fier as a_ variable-reactance load. 
Because the exciter has, in effect, no 
time constant of its own, the speed 
of response is governed mainly by 
the short time constant of the mag- 
netic amplifiers. The important ad- 
vantages of the development are that 
two of today’s major causes of out- 


All-Plastics Molded Inter-Com 


ALL-PLASTICS ASSEMBLY features the 
new telephone handset unit designed 
for the new Direct-A-Call intercom 
system. 

Both the handset and the telephone 
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molded with 
cellulose acetate as are the push- 
buttons and the transparent name- 
plate. Use of a plastics instead of 
metal case for the transmission base 


base in each unit are 
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ages in steam turbine generators, 
namely commutator maintenance and 
brush replacement, are eliminated. 
The heart of this excitation system 
is the 360-cycle inductor generator 
which has no rotor windings, com- 
mutator or slip rings. Inductor gen- 
erators have been used to a limited 
extent for many years. One commer- 
cial application has been its use as 
a high frequency generator supplying 
power to induction heating equip- 
ment. Fig. 2 shows an inductor gen- 
erator in its simplest form. As the 
unwound rotor revolves, reluctance 
in the flux-path associated with the 
d-c winding varies. The changing flux 
in the magnetic circuit induces an 
alternating current in the a-c winding. 
Similarly, as the fluted rotor in the 
inductor generator of the new ex- 
citer system rotates, reluctance in the 
flux path between stator pole faces 
varies. This variation induces a 360- 
cycle current in the a-c exciter field. 


rr fm 


Unit 


made it possible to incorporate an 
internal magnetic switch, eliminating 
the pop-up buttons on the ordinary 
type telephones. This type of switch 
permits either a horizontal on-the-desk 
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ADLAKE Mercury Relays have won 
their place by proven dependability 
in jobs which conventional relays 
can do in an uncertain manner at 
best. For instance, they have proved 
their ability to stand up under the 
most adverse conditions of temper- 
ature and moisture... normal line 
voltage fluctuations or ambient tem- 
peratures from —38.8° to +200° F. 
have no material effect on their time- 
delay characteristics. 


What’s more, every ADLAKE Relay 
is hermetically sealed . . . absolutely 
maintenance-free ... always silent 
and chatterless. And ADLAKE’S mer- 
cury-to-mercury contact provides 
an ideal snap action. 


Yes, wherever sensitivity and de- 
pendability are required, ADLAKE 
Mercury Relays can do the job best! 
Send for the ADLAKE Relay catalog 
today...no obligation, of course. 
The Adams & Westlake Company, 
1168 N. Michigan, Elkhart, Indiana. 
In Canada, address Powerlite De- 
vices, Ltd., Toronto. 


ern 


om Adams & Westlake comenny GMeo}-G >, 


to see why leading industries specify 
ADLAKE Mercury Relays 


wherever sensitivity and dependability are vital! 








EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 

HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature changes can’t 
interfere with operation. 

SILENT AND CHATTERLESS + REQUIRES NO MAINTENANCE «+ ABSOLUTELY SAFE 


MERCURY-TO-MERCURY CONTACT— prevents burning, pitting and sticking. 


And every ADLAKE Relay is tested—and guaranteed—to meet. specifications! 
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*) of serving the transportation Y 
Established 1857 * ELKHART, INDIANA + New York « Chicago “Xn, _ ond building industries | 22” 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays S355, <<a 
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Left, new Connecticut Telephone and Electric intercom 
unit. All parts of the base, including housing, push-but- 
tons, and transparent escutcheon are molded with Herco- 
cel. A cellulose acetate molding powder. With the excep- 
tion of the transparent nameplate, all parts are molded 


installation, or vertical side-of-the-desk 
mounting. It also makes possible the 
sealed-in mechanisms free from dirt 
and dust. Compact size is also at- 
tained, utilizing only 4 in. x 6 in. of 


pany’s Hercocel 


desk space for the hand set. 
Material is Hercules Powder Com- 
A molding powder. 
Base is molded for Connecticut Tele- 
phone and Electric Corporation, Meri- 


in pearl grey color. Nameplate lettering is in gold and 
red. Connector box and lid shown at right is used to join 
wires in five-line communication hookup, and is also 
molded in acetate in colors to match handset and base. 


Watertown Manufac- 
turing Company, Watertown, Conn.; 
handset by Cowan and Boyden Cor- 


_ ; 


poration, Providence, R. I. U5 


den. Conn. by 


Distance Gage Measures Shaft Displacement 


Excessive longitudinal movement of 
shafts in rotating machinery can some- 
times lead to serious damage to the 
machine. To monitor such movement a 
noncontacting distance gage has been 
developed by L. A. Marzetta of the 
National Bureau of Standards. The 
device employs a mutual inductance- 
type gage to indicate the longitudinal 
movement of the shaft in either direc- 


Fig. 2—Exciter and indicator unit. Meter continuously indicates relative shaft 


position in thousandths of an inch from normal position. 
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tion, such as might be caused by 
failure or wear of a thrust bearing. 
When the displacement exceeds a 


prescribed limit, the indicator actuates 
an alarm. 
The detecting element in this svs- 










Fig. 1—Probe of the 
shaft 


indicator. It consists 


displacement 
of two co-planar 
coils. Primary is fed 
r-f voltage and sec- 
voltage is 
determined by loca- 


tion of disk 


ondary 


brass 
on shaft. 


tem is a mutual inductance microm- 
eter. A transducer probe, consisting 
of two coaxial, coplanar coils wound 
on a dielectric core about % in. in 
diameter, is mounted on the machine 
frame near the shaft. The probe is 
shown in Fig. 1. When the primary 
coil is energized from a regulated r-f 
source, a voltage is induced in the 
secondary coil. On the end of the 
shaft is fastened a brass disk which 
forms part of the electrical system. 
Motion of the disk toward or away 
from the probe changes the mutual 
inductance between the two windings 
and hence, the output voltage from 
the secondary. This voltage is indi- 
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_1S your motor’s 
\ SIZE & WEIGHT 





Here’s how a Bodine motor solved this problem _ \ 
for the makers of the outstanding \ 


KLEINSCHMIDT TELEPRINTER ... 


( Size, weight, and efficiency were the governing factors in the selection of 
a motor to drive the typing and switching mechanism of the new Klein- 
schmidt Teleprinter. The motor had to be capable of operating the Tele- 
printer at the rate of 100 words per minute (the unit is actually able to 
send and receive at 150 w.p.m.). Uniform performance was also essential, 
as the speed of the sending and receiving machines have to be exactly the 
same and in synchronism. The motor selected was a Bodine Type NSEG-12, \ 
equipped with a Kleinschmidt governor. 





\ The power 


“Our engineers were first attracted to Bodine motors by their work- behind the leading products 
manship and rugged appearance,” relates the Kleinschmidt Laboratories. \ 

“They found, too, that size and weight were a minimum for the required 
output, and that electrical eficiency was kept high. As new designs required 
new motors, Bodine engineers were found willing and able to produce the 
type of motor required. We continue to use your motors because of their 
reliability and trouble-free operation in service. They have been field tested 
and proven in the Armed Forces and in industry.” 


BODINE 


@ The size and weight of Bodine motors, in relationship to output, are kept ae 


to a minimum as the result of precision workmanship and the use of new 


horsepower 


materials. And you are sure of finding the right motor for your product as MOTORS 
Bodine offers a wide variety of standard motors—over 3500 in all types and 
ratings (1/2000 to 1/6 HP). For sound motor counsel, call Bodine today. 


BODINE ELECTRIC CO., 2256 W. OHIO ST., CHICAGO I2, ILLINOIS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES. J” Canada: RENOLD-COVENTRY, LTD. 
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cated on a meter (Fig. 2) calibrated in 
thousandths of an inch and shows the 
shaft position relative to the main 
frame of the machine. The probe as- 
sembly includes a graduated microm- 
eter that provides for accurate ad- 
justment of the spacing between the 
probe face and the disk. 

Coupled to the micrometer probe is 
a 5-tube exciter unit which contains 


a regulated carrier oscillator to fur- 
nish current for the probe transducer, 
the detector circuit, and the meter. 
The power supplies and the alarm cir- 
cuits are in a separate chassis. 


Although the instrument's function 
is to measure displacement of a rotat- 
ing shaft in a longitudinal direction, 
it can easily be adapted to measure 


motion in the radial direction. More- 
over, it can be applied to indicate the 
relative positions of oscillating, recip- 
rocating, or quasi-stationary mem- 
bers over a wide range of displace- 
ments since the mutual inductance 
micrometer will measure lengths as 
small as 50 microin. or as large as 
several inches with an accuracy of 
3 per cent. ! 0 


Thermoelectric Properties Separate Alloys 


A FAST, ACCURATE non-destructive in- 
strument for sorting mixed metal parts 
with varying alloy content was de- 
scribed recently by General Motors 
Research Laboratories. Known as the 
Thermoelectric Metal Comparator, 
the instrument is portable and used to 
distinguish one metal part from an- 
other with composition as the only 
difference. 

The comparator uses the thermo- 
couple principle in an unusual way. 
The circuit is a loop of two different 
metals with the part being tested 
forming part of the loop or circuit. 
The instrument’s two probe tips are 
the hot and cold junctions of the 
thermocouple where they touch the 
metal under test. The temperatures of 
the two junctions are kept constant, 
and hence a change in metallic mo- 
position, and therefore in the thermo- 
electric properties, of the part under 
test results in a voltage change that 
can be read on the instrument’s meter. 
Because the small difference in tem- 
perature between the two tips re- 
sults in a small voltage, an amplifier 
is used to increase sensitivity. 

The comparator can be adapted to 
many different problems by selecting 
the right set of probe tips. Several 
sets of tips are made in different alloys 
of steel and other metals. The usual 
method of choosing a set of tips is 
simply to try the sets and pick out 
the one that gives the best separation 
readings for sorting metals. 

The instrument is now being tested 
for measuring thickness of metallic 





Thermoelectric Metal Comparator sorts metal parts of various com- 
positions by comparing voltage generated in thermocouple using 
sample between hot and cold junctions. 


plating or paint films, comparing the 
surface layer with a similar layer of 
known thickness. In this application 
it operates as an ordinary thermocou- 
ple, detecting temperature changes at 
the hot junction. When measuring 


thickness of electrically non-conduct- 
ing films, such as paints on metals, 
a thin sheet of copper and aluminum 
foil placed over the paint film com- 
pletes the electrical circuit between 
the two probe tips. Od 


Appliances Receive “‘Academy”’ Awards 


“IN RECOGNITION of outstanding beau- 
ty of design,” the two Westinghouse 
home appliances (page 336) received 
bronze “Oscars” from the Academy 
of Color and Design at the society's 
recent annual award dinner held at 
Las Vegas, Nevada. The Westing- 
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house coffee maker and Cook-N-Fryer 
were designed by Lurelle V. A. Guild, 
New York, a fellow of the Society of 
Industrial Designers, in collaboration 


with the design section of the West- 


inghouse Electric Appliance Division, 
headed by Walter Perl. 


The new coffee maker combines 
distinctive styling with increased speed 
and efficiency. High pumping rate of 
the percolator is controlled by a new 
electric heating circuit so that the 
volume of water over the coffee is 


(Continued on page 334) 
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How long 


willthis ~ 
valve last? © 





Hoskins Chromel-Alumelther 
mocouple alloys accurate 


ly register exhaust temper- 
atures of jet aircraft engines. 


a >». 
Heating elements made of 
Hoskins Chromel give long life 
service in industrial electri 
furnaces, home appliance: 


Hot stuff for hot jobs! Hoskin 
Alloy 502 is widely used by 
industry for many heat resist 
ant mechanical applications 


JUNE 1954 


You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases. 


And what’s responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What’s more, it’s readily applied 





by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed and pro- 
duced by Hoskins. Among the others: Alloy 
502 . . . known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.F. 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEL 

the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN WIRE > 


\ MICKEL CHROMIUM 
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NEW COMPONENTS 
AND MATERIALS 





PLUG-IN TIME-DELAY RELAY USES HYDRAULIC-MAGNETIC PRINCIPLE 


Hydraulic-magnetic silicone operating 
principle and plug-in construction are 
features of Type F Silic-O-Netic time 
delay relay. 

Apart from the armature and switch 
contacts, relay has only one moving 
part—the movable iron core which is 
the complete time element. The core 
is hermetically sealed in a non-mag- 
netic metal tube extending through 
and beyond a solenoid coil. The tube 
is filled with a silicone liquid. When 
the coil is energized, the core is drawn 
into the magnetic field, with the sili- 
cone fluid surrounding the core slow- 
ing its rate of travel hydraulically, 
thus providing the time delay. Con- 
tacts are actuated by the increase in 
magnetic flux as the core touches the 
pole piece. 

Hermetically sealed, with an inert 
gas fill optionally available, the relay 
is provided with standard delay _pe- 


riods from % to 120 sec. Relays are 
designed to perform a delay function 
rather than serve as a means of tim- 
ing. Typical applications: the protec- 
tion of thyratron tubes where the load 
must be withheld until the tube has 
heated, as well as in automatic vend- 
ing machines, in combustion control 
systems, in unit heaters and in elec- 
tronic circuit applications where a 
delay function is essential. 

Relays are furnished with either 
octal-pin or solder-lug terminals for 
operation on 24 to 220 volts a-c; 12 
to 125 volts d-c. Contact capacity is 
3 amp at 120 volts, a-c or 1 amp at 
50 volts, d-c; SPST through DPDT 
switching actions are available. Heine- 
mann Electric Co., 99 Plum St., 
Trenton 2, N. J. 
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DIALLYL PHTHALATE COMPOUND FOR USE WITH METAL INSERTS 


Developed for molding electrical con- 
nector inserts and electrical com- 
ponents, Diall 51-01 is a mineral- 
filled compound with Diallyl Phtha- 
late as the principal resin compound. 
In tests, it has shown great resistance 
to cracking around metal inserts. 
Features include relatively high im- 
pact strength and low brittleness. 
Other characteristics: high dimension- 
al stability and high heat and arc 
resistance. Performance characteristics 
under high humidity conditions and 
exposure to chemical corrosion are 
said to be excellent. Diall 50-01 is 
said to mold as easily as most general- 
purpose materials. While it can be 
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used for intricately molded parts, no 

special techniques are necessary. In- 

sulation resistance is 1 x 107 meg- 

ohms. Arc resistance is 160 sec. Other 

electrical properties include: 
Dielectric strength 


S/T, volts per mil 378 

S/S, volts per mil 275 
Dielectric breakdown 

S/T, kv 78 

S/S, kv 62 
Dielectric constant 

1 ke 52 

1 mec 4.5 


Properties when molded include: 
flexural strength, 8000 psi; impact- 
strength, 0.62 ft-lb/in. (Izod); com- 


ELECTRICAL 


pressive strength, 22,000 psi; and ten- 
sile strength, 4700 psi. Water 
absorption (at 50 C in 48 hr) is 0.11 
per cent. It is resistant to heat ex- 
posure up to 400-450 F (continuous). 
When tested for flame resistance, igni- 
tion time was 70 sec (self-extinguish- 
ing). 

Diall 51-01 is available in powder 
form. It is compounded to satisfy 
MIL-P-14D (MDG-TYPE) and other 
specifications. Standard color is metal- 
lic gray; all other colors are available 
on special order. Mesa Plastic Co.. 
11751 Mississippi Ave., Los Angeles. 
Calif. 
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PLASTICS PROGRESS 





See it at the Plastics Exposition 


at Chicago Molded’s 


CLEAR ACRYLIC 
MOLDED PARTS— 
WITHOUT ANNEALING 


If molders tell you 
methyl methacrylate 
can't be molded stress- 
free and clear without 
costly annealing... 
come to us. We've de- 
veloped a new tech- 
nique that produces large acrylic parts in one molding 
operation without annealing. And they're more clear 
than glass! The container from Ebco’s Fruit Juice Dis- 
penser shown above is a good example. It is free from 
strain and internal stress even though it is 12”x13”x9” 
high. Don’t pass up the eye appeal and the buy appeal 
of clear acrylic—come talk to us. 





HOW TO MOLD LARGE 
PARTS FROM UREA 
PLASTIC 


The picture shows the 
housing we molded for 
Toledo’s new Guard- 
ian 70 scale. Not 
all molders can do it. 
Many won't even try. 
Why? It takes unusual 
engineering . . . tool designing .. . extra large presses... 
and years of experience in urea molding to do the job 
right. Why not follow leaders of industry like Toledo— 
and come to us for results on tough jobs like this? 





Booth 128 and 130! 


CAMPCO S-300— THE 
NEWEST DEVELOPMENT 
IN PLASTIC MATERIALS 


Campco S-300 is a 
formable, rigid rubber 
styrene sheet that can 
be shaped in a matter 
of seconds with in- 
expensive equipment 
and low-cost molds. 
The result is a product with the porcelainlike finish of 
molded polystyrene. Campco sheet is easily embossed 
or deep-drawn under heat. It can be printed, painted, 
laminated. Available in full range of translucent or 
opaque colors. Widths from 20” to 58”. Thicknesses 
from .005” to .125”, any desired length. See it formed 
on the spot with lowest cost tooling—Booth 128, National 
Plastics Exposition. 





COMPLEX MOLDED 
PLASTIC FOR 
CROSLEY 
According to Crosley, 
their “V.I.P.” clock 
radio stands for “very 
important product for 
very important peo- 
ple.” It also means 
“Very Intricate Pro- 
duction.” Look inside the housing . . . you'll see why! 
We had to design an opposed plunger mold to produce 
the main housing . . . large movable cores for the control 
and speaker openings on three sides. Base forms a 3-way 
sound chamber. With undercuts, flanges, bosses, slots 
and side openings, it took mighty close tolerances. We 

do it all the time. 





Y ; oe 
NYLON MOLDINGS: Chicago Molded nylon parts provide unusual performance characteristics 


... from electric shaver cams to valve bodies. Ask us for the facts on your application. 


CHICAGO MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue, Chicago 51, Ill. 
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CUSTOM MOLDERS OF ALL 
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MOLDS 


FOR RUBBER 
CORD PLUGS 
AND CONNECTORS 


We design 
and/or build 
rubber injection 
and rubber 
compression 
molds for all 
types of 


eS cord plugs and 


connectors. 


We design 
and/or build 
rubber injection 
and rubber 
compression 
molds for all 
types of 

cord plugs and 
connectors. 


WRITE OR PHONE 


ROYAL OAK 


TOOL & MACHINE CO. 


29800 STEPHENSON HWY. 


ROYAL OAK, MICH. 
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SOLENOID 
DIRECT-LIFT VALVE 


Stainless steel direct-lift 
valve, in 4s- and %4-in. pipe sizes, are 
designed for pressures of 5000 psi at 
up to 150 F (max), and 2500 psi at 
up to 400 F (max). Orifice sizes ranze 
from M4 to 46 in. diam, depending on 
pressure requirements and coil used. 
For high corrosive resistance, valve 
bodies are constructed of 303. stain- 
less steel; solenoid armature of 416 
stainless. 


solenoid 


Paper-wound or glass-impregnated 





— 


coils are used, depending on tempera- 
ture range. (For use in temperatures 
above 180 F, glass-wound. silicone- 
impregnated coils are recommended. 
Coils used on normal pressures ranges 
are single-wound; higher pressures 
use double-wound coils with two sep- 
arate windings, a strong primary 
winding for initial pull-off and a nor- 
mal winding for holding the arma- 
ture in the coil field during opera- 
tion. Atkomatic Valve Co., Dept. 
B152, 545 Abbott St., Indianapolis, 
Ind. 


No 
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MINIATURE 
SPEED REDUCERS 


Two basic units in a line of precision 
miniature speed Models 
1062 and 1687, measure 1.062 and 
1.687 in. in diam, and 1.656 and 
1.859 in. in length, respectively, eXx- 
clusive of shaft length, which can be 
specified. Ratios range from 12.5 to 


reducers. 





10,000:1. Series 1062 is designed tor 
output torque loads up to 25 in.-oz; 
Series 1687 is rated at 100 in.-oz max. 
Backlash is less than 0.5 deg. 

Both units use A.B.E.C. Class 5 ball 
bearings throughout. Sleeve bearings 
for gear clusters may be specified, 
however, where optimum precision is 
not required for a particular applica- 
tion. Cap assemblies are black ano- 
dized aluminum; housing and bearing 
plates are corrosion-resistant _ steel, 
Gears are cut to A.G.M.A. Precision 2 
tolerances from stainless steel, or from 
aluminum bronze where very quiet 
operation is necessary. Slip clutches 
and mounting hangers can be sup- 
plied as accessories for either series. 
Applications include use in electronic- 
controls, actuators, servos, and simi- 
lar equipment. Bowmar Instrument 
Corp., 2415 Pennsylvania St., Fort 
Wayne, Ind. 
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SLIP-CLUTCH OVERLOAD 
PROTECTION DEVICES 


Adjustable friction clutch 
overload devices, called 
Torque Limiters, feature a powdered 
metal bushing on which such drive 
components as chain sprockets, V-belt 
pullevs or gears can be mounted. The 
eleven available standard models pro- 
vide maximum torque capacities from 
20) to 620 ft-lb. 

The units act as automatic shear 


slip-type 
protection 





pin mechanisms. They need no_ re 
setting and are tamper-proof. Typical 
applications include drives for auto- 
mated machine tools, packaging ma- 
chinery and similar equipment. The 
devices consist basically of a driving 
or driven member combined with a 
spring loaded friction clutch that can 
be adjusted to slip when the desired 
torque is exceeded. 

They consist of a low carbon steel 
threaded and splined hub, two steel 
plates, two unbonded clutch facings, 
a powdered metal bushing, a Belle- 


ELECTRICAL MANUFACTURING 






A 30% saving in 
dr atting ae superior 
shop wail too— 







Photography helps Reliance get both 








At the Reliance Electric & Engineering Co., Cleve- 
land, Ohio, the use of photographic templates and 
Kodagraph Autopositive Paper has helped to lower 


drafting-room costs by at least 30%, besides assuring 
highly legible shop prints day in and day out. 


The templates—on clear plastic—represent the 
designs of standard components that appear again 
and again in Reliance’s many wiring diagrams. A 
draftsman uses them, first, to make a preliminary 
drawing — positioning the templates he needs on 
white ‘print paper, making a print, then roughing in 
the hook-up lines. 

After this drawing has been approved, he prints 
the templates on Kodagraph Autopositive Paper, 
using a printing frame. Simple photographic proc- 


Kodagraph Autopositive Paper 


“‘'THE BIG NEW PLUS” in engineering drawing reproduction 
ee ce cee ees cas ees es eee ee ee oe MAIL COUPON FOR FREE BOOKLET 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction,” 


which gives all the facts on Kodagr: iph Autopositive Paper. 


Name Position 
Company Street 

City_ E te Zone_____ State_ . 
JUNE 1954 


essing —under normal roomlight — produces a posi- 
tive print of the layout directly. All he has to do now 
is add the hook- up lines, and another drawing is 
ready for Reliance’s file of photo- lasting Autopositive 
Another saving can be chalked up! 

Reliance has found these photo-drawings to be 


“origine als.” 


ideal printing intermediates. They're evenly trans- 
lucent, durable; have crisp, dense black lines. And 
they produce top-quality shop prints at practical, 
uniform speeds in Reliance’s direct-process machine. 

Learn how thousands of companies are simplifying 
drafting and drawing reproduction routines, and pro- 
tecting valuable originals with Kodagraph Autoposi- 
tive Paper. See how you, or your local blueprinter, 
can process this sensational material quickly, at low 
cost. Mail coupon today. 
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Continuous kilns with automatic 
temperature control and newly de- 
veloped procedures make it possible 
to reduce tolerances to new mini- 
mums. 


Wisconsin Ceramic parts are par- 
ticularly suited to automatic assem- 
bly processes—or where ever the 
requirements are exacting. 


Important advantages of Wiscon- 
sin Ceramics to consider when plan- 
ning a part for your device are— 
dielectric strength, aeat resistance, 
tensile strength, resistance to impact, 
dimensional stability, non-flowing 
and non-aging. 


Ceramic parts can be furnished in 
various types to fit your exact needs. 

Send your blueprints or samples 
for quotations. 


Specialists in 
Electrical & Electronics 


115 MARKET 
SUN PRAIRIE, WISCONSIN 





ceramics to the 
Industries. 


ville spring and a steel or cast iron 
adjusting nut. The clutch plates slide 
on six SAE angular straight-sided 
splines. The driven member (a 
sprocket, sheave or gear) is mounted 
on the bushing and clamped between 
the clutch facings by the Belleville 
spring. 

Available models have maximum 
torque capacities of 20, 50, 100, 120, 
130, 220, 260, 330, 430, 520, and 
620 ft-lb. Plate diameters are from 3 
to 10 in. Hub lengths are from 2 to 
3% in. The various models can be 
mounted on shafts with diameters 
from 4% to 2'%-in. Standard spacers 
permit the use of standard sprockets 
of varying thicknesses. Morse Chain 
Co., 7601 Central Ave., Detroit 10, 
Mich. 
ir No. 5, Re 


AIR-COOLED SPINNING 
FRAME MOTOR 


Air-cooled spinning frame motor for 
use on textile spinning frames is de 
signed for mounting under the spin 
ning frame. Overhead drives are elim- 
inated by having each spinning frame 
individually motor-powered. Smooth 


contouring and completely-enclosed 





construction of the motor produces 
lint-free operation. The totally en- 
closed motor is fan-cooled with an 
axial-flow fan that forces air at a high 
velocity over the motor. Belt tension 
is adjusted by a single jack screw on 
a swivel mounting arrangement. An 
integrally mounted brake is available. 
Reliance Electric & Engineering Co.., 
1054 Ivanhoe Rd., Cleveland 10, 
Ohio. 
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CARTRIDGE-TYPE 
SELENIUM RECTIFIERS 
Included in a new range of cartridge- 
type selenium rectifiers are hermet- 
ically sealed glass encased units, phe- 
nolic-encased half-wave axial lead 
units, phenolic-encased bridge-types, 
and unmounted cells. 
Hermetically sealed glass encased 
rectifiers, the GA series, use metal- 
lized glass solder-sealed to metal caps. 


ELECTRICAL 





stacks 
combination for doublers, bridges and 
center-tap circuits. Typical applica- 
tions are in power supplies for relay 
coils, and in a wide variety of comput- 
er, control and other circuits. Maxi- 


Half-wave may be used _ in 


mum peak inverse voltage ratings 
ranges up to 4500 volts; maximum d-c 
current from 0.75 to 3 ma (35C). 
The phenolic cased series is de- 
signed for service where atmospheric 
conditions are not too 
can be supplied with 
tor center tap = or 


severe. They 
a radial lead 
voltage doubler 
service. They are self-mounting and 
may the chassis without 
Models are available with 
a maximum peak inverse voltage rat- 
ing up to 3600 volts. 


rest against 
shorting. 


rectification where 
no center-tapped winding is available, 
phenolic bridge 
offered. They are designed to provide 
less than 10 per cent unbalance be- 
tween half cycles. To prevent damage 
to the cells from pressure, vibration 
or soldering, all bridges are built with 
a spacer between each lead and the 
cells. Bridge cases of the self-mount- 
ing units are fully insulated. 

Also available are unmounted cells 
for special assembly or mounting in 
printed-circuits, miniature assembly 
and other applications. Selectron & 
Germanium Div., Radio Receptor Co., 
Inc., 251 West 19th St., New York 11. 
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For full-wave 


encased units are 
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HARDENABLE SILVER ALLOY 


Possessing high electrical conductiv 
ity, Silver-Magnesium-Nickel is a 
hardenable high silver alloy furnished 
in soft, ductile strip or wire. Parts may 
be shaped in finished form and then 
permanently hardened in an oxidiz- 
ing atmosphere. In the hardened con- 
dition, the silver alloy has good spring 
properties, excellent corrosion resist 
ance, and high thermal and electrical 
conductivity (to 75 per cent [.A.C.S.). 
Also, it can be and 
dered without affecting the 
Physical properties include: hardness 
to 70 (Rockwell 30 T): and modulus 
of elasticity, 12.5 x 12°. 
the corrosion resistance of the alloy is 
similar to that of fine silver. It can be 
used for electrical contact 
arms and wipers, tube clips and other 


sott- silver-sol 


temper. 


In general, 


contacts, 


applications. 
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LOOK TO THE RECORDS FOR 


LOWEST COT NATIONAL 


TRADE-MARK 
ENGINEERS! 
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Their wide-range applica- 
bility reduces the number of 
items needed for your plant. 
You do an even better job 
with fewer brushes. Lower 
cost to you! 
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MAINTENANCE MEN! 
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By maintaining proper 7 
commutator film and surface, bay % 
“National” brushes reduce 
commutator maintenance, 
provide superior commuta- 
tion and last longer. 
Lower cost to you! 
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NATIONAL 


PURCHASING AGENTS! 


More stock and catalog 
brushes than any other brand 
... Minimizes costly short- 
run items. Quicker delivery 
and, again, lower cost! 
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STOREKBEPERS! 


Sturdy, light-weight, easy- 
to-identify packaging aids 
good house-keeping, saves 
time in requisitioning. All 
add up to lowest cost, most 
efficient operation. 





The term ‘‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


Use “National” brushes on your main-drive, mill-type 
NATIONAL CARBON COMPANY 


eiidnieaceiinicanneninaadtinimuenitimnentinn and general-purpose motors. Then watch the records 
30 Kast 42nd Street, New York 17, N.Y. spell out unmistakably better performance, better 
District Sales Offices: Atlanta, Chicago, Dallas, —— — srall brush 
Kansas City, New York, Pittsburgh, San Francisco services Of supply and the lowest Overa rush cost 
IN CANADA: Union Carbide Canada Limited, Toronto you've ever enjoyed. 








How good is really 
good brush performance? 
Use “‘National’’ brushes 


aie BETTER- 


NATIONAL 
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'| Ventilating Fans 

| Dictating Machines 
Room Circulators 

| Recording Instruments 


| Centrifugal Pumps 


1/60TH TO 1/500TH H.P. 


SPECIFY 


Smooth Power 


MOTORS 


These dependable small motors are 
designed and built to provide years 
of trouble-free service in all types 
of small-load applications. 


Thousands of these compact power 
units already in use are delivering 
full-rated power and long life at 
low original cost and low opera- 
ting cost. 











For complete information, includ- 
ing specifications, dimensions and 
quantity price quotations, write 


today. 


































THE GENERAL INDUSTRIES co. 
ELYRIA, OHIO 





DEPARTMENT MC 


GENERAL INDUSTRIES ‘%& 


Mode 


















IF YOU MANUFACTURE 


Remote Tuners 
Bathroom Heaters 
Vending Machines 
Animated Signs 


Automatic Record Changers 


OR ANY OTHER PRODUCT REQUIRING 


SMALL MOTORS 













O—2-pole capacitor type 
(for 6 or 12 or 24 yolt A.C. only) 


Model C—2-pole 
A.C. induction type 
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Silver-Mag-Nickel is available in: 
strip (up to 10 in. wide and down to 
0.005 in thick); rods (1 in. diam 
down to 0.062 in. diam); and wire 
(down to 0.015 in. diam). Unless 
otherwise specified, strip and wire are 
furnished in the annealed condition: 
rod is furnished in the hard drawn 
condition. Handy & Harman, 82 Ful- 
ton St., New York. 
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THERMOCOUPLE 

EXTENSION WIRE 

Improved insulation is a new teature 
of a standard thermocouple extension 
wire, Type PN, which has polyvinyl- 
insulated conductors and uses nylon 
as the overall insulation. Advantages 
resulting from use of nylon instead of 
cotton as overall insulation include: 
smaller diameter, with the result 
that up to 10 per cent more wiring 


—“ 
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can fit into conduits; a smoother su 
face that resists wear from abrasion 
and makes it easier to pull wires 
through conduits; and increased re 
sistance to flame, moisture, petroleum 
products, and fungus. The polyvinyl 
nylon insulation is provided for iron 
constantan, copper constantan, and 
chrome] alumel wires in 14, 16, and 
20 gage. Thermo Electric Co., Inc. 
109 Fifth St., Saddle River Town 
ship, Rochelle Park Post Office, N. J. 
Circle No. 9, 
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MINIATURE POWER 
WIREWOUND RESISTORS 
Additions to the Blue Jacket line of 
vitreous enamel wirewound resistors 
are miniature 5- and 10-watt  axial- 
lead types. Field-tested, the self-sup- 





porting models meet humidity per- 
formance requirements of RETMA 
and MIL specifications. Types 27E 
and 28E are suitable for point-to- 
point wiring, terminal board mount- 
ing, and processed wiring boards, fit- 
ting into dip-soldered subassemblies. 
The axial lead wires are permanently 
fastened to the resistors. Sprague 
Electric Co., 307 Marshall St., North 
Adams, Mass. 

Circle No. 10, Reade 


MINIATURE 
CATHODE FOLLOWER 


Encapsulated miniature  dual-type 
cathode follower, designed for cou- 
pling low-output impedances with 
high-input impedances, is designated 
Type M1523. It utilizes the properties 
of the Type 5687 tube to provide two 
independent cathode followers within 
a single unit. The plug-in unit is suit- 
able for joining high-impedance 
sources, such as flip-flops, oscillators, 
and voltage amplifiers, with such low- 
impedance devices as transmission 
lines, matrices, filters, or capacitive 
circuits where fast rise times are de- 
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DUAL CATHOY 


FOLLOWER 
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sired. The input grids may be con- 
nected to an external bias source or 
left floating. In the latter case, the 
input can be coupled directly to the 
grids, taking advantage of the high 
input impedance characteristics of the 
cathode follower. 

Each cathode output impedance is 
100 ohms, tapped at 1000 ohms, with 
the signal amplitude at the tap ap- 
proximately 65 per cent of the cath- 
ode signal amplitude. Output imped- 
ances of approximately 50 and 500 
ohms are available by paralleling the 
two sections. Dimensions are: seated 
height, 3% in.; diam, 1% in.; weight, 
3.2 oz. Construction is based on an 


JUNE 1954 


a= 
ga = 

ae 
= ~ 


~ 


“ 
™ 


‘Automatic Pinspotters too, ~. 


rely on STERLING RELAYS \ 





© fast, sure operation 


e compact, rugged construction 
© long, trouble-free service 


These amazing machines perform automatically every pit function in 
bowling, on a 17-second cycle, 24 hours per day! Six STERLING 
Relays in the machine’s “brain” reliably coordinate a multiple series of 
electric and electronic circuits which actually enable it to “remember” 
and act with almost human intelligence...and superhuman accuracy! 

To meet their exacting requirements, the manufacturers of 
Pinspotters rely on -RLING Type PS Relays—one of the many 
types of S -LING Relays used by leading manufacturers of electri- 
cally- and electronically-controlled equipment. 


General Specifications: Sterling Type PS Relay 
COIL—single wound to 220 volts AC or DC »« POWER CONSUMPTION— 
2.5 watts DC—4.5 V.A. AC « OPERATE TIME—approx. .025 sec. * 
RELEASE TIME—approx. .01I0 sec. » SPRING COMBINATION — 2C (DPDT). 
*10 ('4” silver) contact is standard. Contact Codes 3, 9, Il and 12 are also 
available. « MOUNTING—4 *6-32 stop nuts on 12’ x I-5/16” centers; four 
7/32” clearance holes on same centers also available. « DIMENSIONS — 
12’ x 58" x 1-13/16" high. * WEIGHT—approx. 4 oz. 


May we send you the LING Relay Catalog or make up a 

test relay to fit your specific needs? Write STERLING ENGINEER- 
ING COMPANY, INC., 54 Mill St., Laconia, N.H. (Subsidiary of 
American Machine & Foundry Company, New York.) 


| 
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Peta 
Printed Circuit 
Tube Sockets that 


“withstand p,,,. 
shock ang jie 


MYCALEX® 410 
glass-bonded mica 


@ LOSS FACTOR .014 at 1 mc/s 

@ POWER FACTOR .0015 at 1 mc/s 
@ HIGH DIELECTRIC STRENGTH 

@ NO CARBONIZATION 

e ZERO COLD FLOW 

@ IMMUNE TO FUNGUS 


MYCALEX printed circuit tube sockets 
effectively eliminate broken or loose 
connections that ordinarily result from 

noval, snOck ana 


ve MYCALEX con- 


en te tele 


ST cae 


MYCALEX TUBE SOCKET CORPORATION 


Under exclusive license of Mycalex Corporation of America, 


World's largest manufacturer of glass-bonded mica products 
ADDRESS INQUIRIES TO— 


General Offices and Plant: FL clifton Blvd., Clifton, N. J. 


Co., 145 W. Hazel St., Inglewood, 
Calif. 


| ll-prong, octal-style plug. Walkirt 
| No. 11, Re 


D-C FHP MOTORS 


| Enlarged terminal box ind improved 
brush mounting are features of a line 
of 60- and 70-frame d-c motors. For 
greater ease in installation in complex 
control] systems, the terminal box has 
been enlarged to six-lead capacity. 
Changing the contour of the commu- 
tator end-shield to accommodate the 
larger, cast-in box has not altered the 
motor’s basic dimensions. Other fea- 
tures include rubber-mounted _ bear- 
ings and a brush assembly designed 
for greater creepage distance, higher 
| dielectric strength, and improved 


| aging characteristics. A heavy-duty, 
die-cast aluminum fan has also been 
added. 
Suitable for general-purpose, con- 
stant-speed applications, the 60- and 
| 70-frame d-c compound-wound mo- 
tors also may be operated at variable 
speeds by derating; or it may be re- 
connected tor operation as a shunt 
motor, self- or separately excited. 
With speeds of 1725, 1140, or 860 
rpm, the new motors are available 
in ratings of %, %, and % hp, and 
115-230 volts. General Electric Co.., 
1 River Rd., Schenectady, N. Y. 
No. 12, Re ir t 


THERMOSETTING 

CASTING RESIN 

Stycast TPM casting resin is a thermo- 
setting material useable over an ex- 
tremely wide temperature range even 
when large inserts are embedded. 
Properties of the cured resin include: 
specific gravity, 1.05; tensile strength, 
5,000 psi; flexural strength, 7,000 psi; 
and compressive strength, 8,000 psi. 
Izod impact (ft Ibs/in. of notch) is 2. 
Other specifications include: Rockwell 
hardness (M scale), 50; water absorp- 
tion (per cent gain at 25 C, in 24 hr), 
0.5; and temperature range, —70 to 
125 C. Stycast TPM has a dielectric 
constant of  2.36-2.38. Dielectric 
strength is 450 volts per mil. Ma- 
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the NK\W L.A. Zive 


by the Louis Allis Co. 


is your BEST 
electric motor BUY 


Pe 
etal 
acl ts 
to meet new 


NEMA standards 











«ith NEW 
MODERN STYLING 


plus 
Improved ventilation 
New conduit-box arrangement 
New bearing construction 
More compact design and better protection ” 
More versatile mounting ll 


Here you have complete use of 


protection, greater safety, admit more 
modern motor materials, design tech- 


cooling air. 





PT iat Aaa < Cage 


niques and new manufacturing 
methods. You also get more power 
in a smaller package — and clean, 
streamlined motor styling to add 
modern appearance to the equipment 
these new motors drive. _ 

This new styling is completely 
functional. Ventilating grilles, for 
example, blend into the general mo- 
tor design — yet they provide better 


Completely enclosed housing pro- 
vides protection for the new L.A. 
line in any mounting position — 
floor, sidewall, or ceiling. 

Standardize now on the new L.A. 
line for both your product and your 
plant — and get the most modern 
motor construction available. See 
your nearby Louis Allis Sales Engi- 
neer today for the complete story. 


THE LOUIS ALLIS CO. 


Milwaukee 7, Wisconsin 





EMA D-fianc 


We specialize in SPECIAL MOTORS — 


and PROMPT DELIVERY, TOO 


NEMA C-flange Motor 








MADE TO YOUR EXACT SPECIFICATIONS 
IN ANY SIZE + SHAPE + QUANTITY 


Precision coil bobbins are fabricated from high dielectric mate- 
rials and quality controlled to the most minute tolerances .. . 
Yet, because they are made on special high production equipment, 
they’re available to you for prompt delivery at low unit cost. 

Cores are spirally wound dielectric kraft, fish paper, acetate, 
phenol impregnated or combinations. Flanges are cut to any 
specification for all types of mountings. 

Request illustrated bulletin. Send specifications for samples. 


High Strength Low Cost Paper Tubes 


Accurately fabricated in any size, shape, ID 


Sa or OD. Spirally wound from select dielectric 
materials. Crush resistant, with excellent dimen- 

—— sional stability. Subject to rigid control and 

—, inspection for tolerance and uniformity. 





Ask for samples and Arbor List of over 2000 sizes. 


Sales Representatives in: 


New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 


Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 

Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Po., Chestnut Hill 8-0282 

Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 

Indiana, Southern Ohio: Canada: 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 
precision] 2035 W. CHARLESTON ST. CHICAGO 47, ILL. 


Plant No. 2: 79 Chapel St., Hartford, Conn. 


chinability is said to be good. Color: 


white (opaqu 


e). 


Emerson & Cuming, 


Inc., 869 Washington St., Canton, 


Mass. 
Circle No. 13, 


HEAVY-DUTY FHP MOTOR 
Designed for 
creased efficiency and low input cur- 
rent 5% in. diam motor, Type KSP-39, 
is available in 
and % hp. Applications include use 
on room air conditioners, furnace fans, 


heavier duty at in- 


ratings of “42, “o, Ms, 





unit heaters and coolers, window fans, 
and general tan and blower applica- 
tions. Optional features include inter- 


nal baffling, 
models, and 


sil 


vwle- and double-shaft 
esilient-base, cushion- 


ring, or shaft-end mounting. General 


Electric Co., 
tady, N. Y. 
Circle No. 14, 


HERMETIC 
THERMOSTAT 
Exposure to temperatures from —1L00 


to 300 F does not alter original cali- 
bration of hermetically sealed minia 


River Rd., Schenec- 


MINIATURE 





ture thermostat. Designated Model 
21, it is designed to control] non-in- 
ductive loads up to 5 amp at 27.9 


ELECTRICAL 


MANUFACTURING 
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There are several excellent nickel-chrome 
combinations on the market. But there is only one 
Nichrome’*. 


What is it that makes this alloy the universal 
standard by which engineers judge the properties 
of heat and corrosion resistance? There is always 
at least one extra ingredient added to the nickel 
and chrome. That is... the supreme mastery of the 
Driver-Harris specialists, gained in their 55 years 
of melting and drawing experience. This hard-won 


1954 


skill of theirs is reflected in improved heating and 
quenching techniques . . . in specially developed 
deoxidizing anneals... in expert and precise con- 
trol of every technical process of the entire manu- 
facturing cycle. Sometimes, indeed, there are as 
many as 127 distinct operations between melting 
crucible and the finished wire, strip, or rod. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trademark 
NICHROME. There is only one Nichrome, and it 
is produced by Driver-Harris. 


Driver-Harrts Company 


HARRISON, NEW 


BRANCHES: 


JERSEY 
Chicago, Detroit, Cleveland, Louisville. 
Los Angeles, San Francisco 


The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


In Canada: 


ELECTRONIC ALLOYS IN THE WORLD 


*T, M, Reg. U. S. Pat. C 

















Know if the load is balanced 


Help to assure a correct installation of 
your equipment in the field, better servic- 
ing, fewer complaints. Equip your field 
men, service men and dealers with an 
Amprobe Jr., the pocket tester that meas- 
ures voltage and current instantly, with 
instrument accuracy, without shutting 
down equipment! Costs only $19.85 (only a 
few dollars more than an ordinary voltage 
tester), so every man Can Carry one. 


7 Amprobe Jr., models from 0-10 amp to 
0-100 amp; choice of either 0-125/250 volts 
A-C or 0-150/600 volts A-C range. For your 
higher current applications, multi-range 
Amprobes available for 300, 600 or 1200 





snap-around volt-amp tester She 85 
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Amprobe Jr. 


Expand low-amp reading by doubling lea 


liminate Guesswork! 


EQUIP YOUR FIELD MEN WITH 
THIS POCKET VOLT-AMP TESTER 


amperes. We can also make up custom 
ranges on quantity orders. Our Engineer- 
ing dept. will be glad to work with you on 
your specific problem. Write today. 
PYRAMID INSTRUMENT CORPORATION, 
DEPT EM64, LYNBROOK, NEW YORK 
(Export Div: 458 Broadway, N. Y.) 

Send for these free Amprobe service bulletins: 


Gtr rere errr ern 


: Pyramid Instrument Corp. ; 
, Dept. EM64, Lynbrook, N. Y. ' 
1 Please send me the Amprobe service bulletins 
§ checked below: ; 
: (j UL wiring standards, room conditioners 
1 Trouble-shooting electric motors ' 
. Portable test instruments ; 
' Electrical servicing of hermetic units t 
1 ' 
1 NAME ——— 
i 1 
1 COMPANY . a 
‘ i 
' ADDRESS = a 
i i 
y CITY. Poe. Cae 
ee saoaaoeuvenveant 


volts d-c. As a result of its rapid re- 
sponse and stability, Model 21 can be 
| used in critical electronic thermal 
| sensing and thermal control applica- 
tions. Tests in crystal-oven control 
indicate low temperature differential 
and high stability. Dimensions are 
“6 x 46 x *s in. 

Units are shipped precalibrated to 
specified operating degree and sealed. 
Non-calibrated units are also availa- 
able for calibration by customer. Ter- 
minal and mounting arrangements are 
flexible and can be furnished from 
| stock. One terminal is grounded to 
case. George Ulanet Co., 413 Market 
St., Newark 5, N. J. 

No. 15, Reader inqu 
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SINTERED MOTOR PARTS 

Electric motor parts compacted un- 
der pressures up to 70,000 Ib and 
| sintered in controlled atmosphere fur- 
| naces include Gramix metal commu- 
tator sigments, slip rings, pole shoes, 
and bearings. Since the motor parts 
| need little or no machining and have 
a porous structure that requires less 
| metal, savings in cost result. Added 





advantage: a relatively high density 
provides more intimate contact for 
good conductivity. Also, parts can be 
impregnated with a variety of fluids 
| during manufacture to give longer 
wear with little or no maintenance. 
Many parts are available in sizes to 
suit various electric motor applica- 
| tions. The United States Graphite 
| Co., Div. of The Wickes Corp., 1621 
| Halland St., Saginaw, Mich. 

No. 16, er quiry Facility, page 253 
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MULTI-PURPOSE PHENOLIC 


| Combining many desirable molding 
and fabricating properties, fast-curing 
multi-purpose Bakelite phenolic, de- 
signated BMG-5000, is effective with 
most types of molds or molding ma- 
chines and eliminates need to store 
many different compounds. Labora- 
tory and field-tested, BMG-5000 is 
said to allow longer pre-heating at 
higher temperatures and to fill out 
molds at lower pressures than con- 
ventional general-purpose phenolic 
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als lb tii itt cg lla ts 


INTERNATIONAL RECTIFIER 


fl SEGUNDO 
CALIFORNIA 


ee 


Applications | 
from 
—60°C t0+100°C 


AVAILABLE NOW! 
‘ ren re b t i INTERNATIONAL RECTIFIER 
ot: ull - ee CORPORATION’s newly 
ie : nae developed “RED DOT” series 
ot ganda salamat of germanium diodes with 
are 

particular specifications, — heb mp 

aE reverse characteristics at 
a mae ach temperatures to 100 C. 


ena 0 Tet Te roe El —a Para ee a the ert 
Chicago Branch Office: 205 West Wacker oa bee Franklin 2-3889 
New York Branch Office: 501 Madison Avenue: Phone: Plaza 5-8665 
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Printed Circuit 


CONNECTORS 


HHB NO. 3370 CARD RECEPTACLE 


Fifteen beryllium copper pressure con- 
tacts with solder tabs protruding from 
either the bottom, right or left side, or 
combinations. Polarizing key posi- 
tions to suit requirements. Material 
No. 3700 green mineral filled phenolic. 
Plating. gold on silver. [Also available 
in other materials and platings.] 
Overall 35/16-in. x 3-in. wide x 5/8 
-in. high. 


HHB SERIES EC | 


_ 









HHB NO. 3371 CARD RECEPTACLE 


Fifteen beryllium copper pressure con- <a 
tacts equipped with terminal pins at 
bottom only for quick solder dip as- 
sembly. Polarizing key positions to suit 
requirements. Material: No. 3700 green 
mineral filled phenolic. Plating: gold on 
silver. [Also available in other materials 
and platings]. Overall 3 5/16-in. x % 
-in. wide by 5/8-in. high. 


HHB NO. 3366 TERMINAL STRIP 


—for periphery assembly of printed or etched 
cards. Fifteen terminal pins of phosphor bronze 
provided in lengths to accommodate 1 /16 -in. thick 
cards. Also available for Y%-in., and %4-in. card 


thickness. Fast assembly by dip method of solder 
points. Material. No. 3700 green mineral filled 
phenolic. Plating: gold on silver. [Also available in 
other materials and plating.] Overall 2 21/64-in. 
x 5/16-in. wide x 5/16-in. high. 





HHB NO. 3367 CONTACT STRIP 


Same materials, dimensions, etc., as No. 3366 
Terminal Strip. Pin contacts on one side mate with 
connector strip HHB 3372. 






HHB NO. 3372 CONNECTOR STRIP 


we A female mating strip for male connectors HHB No. 
3367, and No. 3369. Fifteen pressure type sockets of 
beryllium copper. Solder tabs for No. 20 wire. Two 
holes for permanent base mounting. Material: No. 
3700 green mineral filled phenolic. Plating: gold on 
silver. [Also available in other materials and plating]. 
Overall 244-in. x 17/32-in. wide x 7/16-in, high, 


re) HHB 3368 Terminal Strip and HHB 3369 Terminal Con- 
nector Strip available for stack assembly of printed 
or etched cards. Similar to HHB 3366 and HHB 
3367 with straight through terminal pins. 






Write for 8-page catalog bulletin. 
H. H. BUGGIE, Inc. 


726 Stanton Street 
Teledo 4, Ohio 


Sales Engineers in All Principal Cities 
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molding plastics. Its rigidity at hot 
discharge from the mold maintains 
critical tolerances and ensures free re- 
lease of the molded piece. High speed 
of cure is obtained with compression, 
transfer and plunger type molding, as 
well with other molding tech- 
niques. 

Properties include: dielectric 
strength, short time, 300 volt per mil 
(min); dielectric constant at 60 cycles, 
8 (max) and at 1000 cycles, 7 (max). 
Other properties include: Izod impact 
strength, 0.26 (min) ft-lb per in. of 
notch; compressive strength, 30,000 
psi (min); tensile strength (%_ in.) 
7000 psi (min); and flexural strength, 
9000 psi (min). Molded specific grav- 
ity: 133-1.35. Molded parts ordinarily 
should not be exposed to tempera- 
tures in excess of 300 F. 

BMG-5000 has a wide latitude of 
plasticity and produces molded pieces 
with excellent dimensional stability, 
machinabilitv, and a high gloss finish 
free from haze and surface defect. 
Bakelite Co., Div. of Union Carbide 
and Carbon Corp., Sales Correspond- 
ence Dept., 30 E. 42 St., New York 
17, N. Y. 
Circle No. 
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EXPLOSION-PROOF TIMER 


Explosion-proof case makes electric 
timer safe for operation in hazardous 
locations or for dangerous applica- 
tions. The setting knob of the timer 
is directly connected to the switch 
operating cam. Since the unit does not 
set through a clutch, positive switch 





All 


provided. 
quired to operate the switch is built 
up by the manually setting pointer, 


action is energy re- 


relieving motor and clutch of all 
drag. Having a 1000-watt capacity 
the switch is SPDT and fully 
closed. The self-starting, slow-speed 
synchronous 


en- 
motor is completely 
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How many ways can you use 


United-Carr’s new self-locking, plastic nut 


is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain. 
Inexpensive sheet metal screws cut their own 
threads and expand the nut’s fingers as they are 
driven, locking both nut and screw tightly in 





place. Screws can be removed and replaced 
several times without damage to the nut. 

DOT plastic snap-in nuts are electrically non- 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur- 
poses, they also provide an effective vapor seal. 

Available in several styles and sizes. Write for 
full information and samples or contact your 
nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF 
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FASTENERS 
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sealed. No energy is required of the 
| : ; clock motor to trip the switch at the 
a = ‘ end of the pre-set time. Timer can be 
ra 


— "' ¥ 
f % h. r used to time and control a variety 


' bi of electrically operated equipment. 
d Zenith Electric Co., Dept. EMC, 152 
Aerotec eS Ee ST THCe Laks W. a. 7” | 
control heaters for thermal Hes se A 
(CSCIPAORIMDESTELS Se BLOWER 


No. 18, F er juiry Facility, page 253 
i 3ackwar ‘urve ‘r is ‘ ‘ 
ee er ieee art Backward curve blower is manufac 


Tail section of a oe 
Douglas C-124, show- ty . 
ing maze of heating ’ a 


and ventilating ducts 4 


hoi 






tured in all NAFM recommened sizes | 
the immense cabin and mat trom 1242 to 36% in. It features a 
iy me | dynamically balanced wheel,  de- 


Heart of this instrument is a 
diaphragm and two gaskets of 
COHRLASTIC 3010, the only 
material available that can 
withstand extreme heat and 
cold and thus activate the 
switch when the water manom- 
eter changes six millimeters. 
Despite this extreme sénsi- 
tivity, these switches carry an 
electrical load of 10 amps at 
28 vde. 





signed with a matching spun cone. 
Housings are available; the motors 
were designed specifically’ for these 
blowers. The Peerless Electric Co., 
Fan and Blower Division, Market 
Street, Warren, Ohio. 


Just a dormant idea. . Wey cl Mo. 19, 
until along came COHRLASTIC 3010 wien pevecrric 


COIL FORMS 


Today this super-sensitive switch is used by every major aircraft manufacturer 


High dielectric coil forms can now be 


This turtleback shell houses a delicate mechanism that must operate unfail- obtained, within critical tolerances, in 
ingly under the hazards of elevated engine heats and sub-zero temperatures any size, shape, length, and inner and 
of stratosphere flying. outer diameter. Sizes from a fraction 

Mr. John V. Oliveau, vp Engineering, Aircraft Division, The Aerotec of an inch to a 9-in. ID can be fur- 
Corporation, writes: “The high degree of dependability achieved by our nished without extra tooling charge. | 
switches in production over the past five years is, to an important extent, rhe forms may be wound from a wide 
attributable to the remarkable properties of your Cohrlastic silicone rubber range of materials, including kraft, | 


coated fabrics. We guarantee several types of this basic model to perform 
their function at all temperatures between —65 and +360 F., which is a | 
well within your operating limits of —100 and +500 F”. ae ~\ 


Be NS 
* ~~ . 





SWATCHES AND LITERATURE 
ON REQUEST 


0) LTS terrence 


413 EAST ST. * NEW HAVEN, CONN. 













HARD RUBBER COMPANY 





MANUFACTURERS OF SILICONE RUBBER COATED FABRICS REINFORCED WITH FIBERGLAS, ' het iN Lo 

NYLON, DACRON AND ORLON FOR SPECIFIC APPLICATIONS. MOLDED SHEETS, CUSTOM “ > Z 

PARTS, EXTRUSIONS, PRESSURE-SENSITIVE TAPES, HIGH TEMPERATURE DE-ICING _, Py) ’ 
SYSTEMS, NON-LINEAR MOUNTS, CONDUCTIVE GASKETS. i ~¥ > >>. 7 
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Sintered Alnico Il 


Coes discussing the importance of selecting 


the proper permanent magnet to use in your product 


i 


Ort Willems 


fOttratt a) 


How the Right* Permanent Magnet Material 
Can Benefit Your Product 


Of the many permanent magnet materials 
available—a few of which are shown above— 
only one will permit your product to function 
best at the lowest possible cost. 


Which one is it? To help you answer that 
question properly is part of our job. As spe- 
cialists in permanent magnets, we have helped 
to provide manufacturers with the answers for 
over 35,000 applications. The case of the tele- 
phone equipment manufacturer is typical. Per- 
haps we can assist you, too. 


There is no charge... or obligation... for 
this service. Just write us, today, giving the 
details of your particular design problem. Or, 
ask for our Engineering Design Manual 
No. 4-B6. We'll be glad to provide both. 

A Typical Case 


...ls that of a prominent telephone equipment manufac- 
turer who changed from a chrome steel magnet to the use 
of Alnico Ill in his polarized relay. The results: 
@ 70% Savings @ Flux increase of 27% 

in initial cost —improved performance 
@ Simplified design @ Saving in space 
@ Reduced weight @ Less maintenance 


4% The one which will permit your product to function best at the lowest possible cost. 


THE INDIANA STEEL PRODUCTS COMPANY ©® Valparaiso, Indiana 


Worlds Largest Manufacturer of Permanent Magnélé 


INDIANA PERMANENT MAGNETS 
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fish paper, acetate or combinations, 
Phenolic impregnations are also avail- 
able. Coil forms are said to possess 
maximum resistance to crushing, ex- 
cellent dimensional stability and high 
tensile strength. Precision Paper Tube 
Co., 2035 W. Charleston St., Chicago 
47, Ill. 
No. 20, Ré 


CORD SETS 


A-c line cords and molded _ plastics 
cord sets, called US-YR-CORD, are 
supplied with molded or attached 
plugs, molded and attached  con- 
nectors, molded crotches, harnesses, 





PLUG-IN CAPACITORS 
fit YOUR NEEDS... 








@ easy field replacement and other types of construction. Cords 
are thermoplastic-insulated and UL- 
® rugged and dependable approved. Cord sets are useful for 
instruments, lamps, fans, appliances 
@ withstand 100°C temperature and small motors. U.S. Wire & Cable 
Corp., Progress & Monroe Sts., Union, 
@ moisture and humidity proof NT rere — 
No. 21, R 


@ vibration proof 


@ capacitors and special networks 
PRINTED-CIRCUIT 
CONNECTORS 
Connector for plug-in printed-circuit 
card applications, designated — th 


Everything you want and need in plug-in capacitors you get with POTTER. KKM series, is available with from 6 
Here are quality components designed and built for longtime, dependable to 22 contact positions. The contacts, 
performance .. . and when field replacement eventually becomes neces- which are spring temper phosphor 


; ae bronze, can be obtained in two tei 
; -tech ; : ly, instantly, , ' 
sary, non-technical personnel can make the change easily, instantly, surely eiaal shylns: & dotted eyelet for s0l- 
dering up to three No. 20 AWG cable 
wires per contact, or with a plain ter- 

: . minal] that permits wrapping the cable 
Yes, if your product calls for plug-ins, your call should be for POTTER lie hee tartar thee "“Milieo Ween” took 
Gold plating over silver provides low 


ce | 






VW 


SPECIALISTS IN FIXED COMPANY 
PAPER CAPACITORS 


SINCE 1925 1950 SHERIDAN ROAD Rieacaeisicaad 
NORTH CHICAGO, ILL. 
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EAT 


APPLIANCES 


*..Ou Can Say that again 
180 times per minute! 


People who have something important and 
interesting on their minds... and want other 
people to know about it... rely on modern 
duplicating equipment. 


Clean, accurate copies—180 per minute—flow 
automatically from these machines, powered 
with quiet, dependable Emerson-Electric 
Motors. 


Emerson-Electric specializes in building 
motors for equipment with a reputation for 
dependability. It has done so for 64 years, 
and offers standard motors in ratings from 
1/20 to 5 h.p., and hermetic motors 1/8 to 
20 h.p. 


Look to Emerson-Electric if you are looking 
for the right motor to power your product 
efficiently, dependably. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Louis 21, Mo. 







Write for these 
Emerson-Electric 
Motor Data Bulletins 

















Manufacturers requiring motors 

1/20 to 5 h.p. can profitably use these reference 
guides. Specifications, construction and 

performance data are included for these motors: 


M419-A Capacitor-Start M419-E Oil-Burner 
M419-B Split-Phase ] M419-F Jet Pump 
M419-C Integral M419-G Blower 


C) M419-D Fan-Duty 
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Crouse-Hinds Company’s 


traffic signal controllers 
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Highly reliable Type LS Synchronous Traffic Signal Controllers 


by Crouse-Hinds Company, Syracuse, New York, are built 
specifically to meet ever-growing traffic demands. They can be 
expanded from an original installation of a simple, single-dial, 
single-reset controller with 6 signal circuits to a_three-dial, 
triple-reset controller with 15 signal circuits. Each timing dial 
is constructed as a single unit and is powered by a Barcol Small 
Motor designed to the precise requirements of the application. 
“Plus” features of this motor are: High torque... low power 
consumption . . . lightweight . . . rugged construction. When you 
have a project involving small motors, let Barber-Colman work 
it out with you. 


FREE DATA SHEETS ON WIDE LINE OF SMALL MOTORS 





The Barcol line includes unidirectional, synchronous, and reversible motors 
—vup to 1/30 hp. With and without reduction gearing—open or enclosed 
types. Expert engineering service available. Write today, tell us your 
problems, ask for free data sheets. 


BARBER-COLMAN COMPANY, DEPT. F, 1203 ROCK STREET, ROCKFORD, ILLINOIS 


Small Motors ® Aircraft 
Molded 


Textile Machinery 


Automatic Controls ¢ Industrial Instruments ° 
Air Distribution Products ° 


Metal Cutting Tools ° 


Controls °® 
Products ® 


Overdoors and Operators ° 
Machine Tools ® 





electrical resistance, prevention of cor- 
rosion and soldering ease. 

One or more polarizing pins can be 
used to assure engagement in the cor- 
rect position only. Mineral-filled mel- 
amine insulator bodies provide high 
dielectric strength, are resistance and 
strong molded parts. All connectors 
may be panel- or chassis-mounted 
with machine screws. Voltage break- 
down between contacts at sea level, 
3800 volts d-c; at 60,000 ft, 1200 
volts d-c. Winchester Electronics, Inc., 
Dept. E, Glenbrook, Conn. 
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%-POLE DT SWITCH 
Button- or lever-operated, eight-pole 
double-throw over-riding master unit 
switches on, or disconnects, 8 primary 
circuits to control multiple machine 
operations. Applications include use 
to release machine loads; stop or start 
machines; and for other applications. 
Constant contact pressure (4 0z. per 
point) is maintained throughout the 
stroke until positive snap-action oc- 
curs in either direction; there is no 





dead center. Contacts handle 5 amp, 
28 volts d-c, inductive; 10 amp, 115 
volts d-c, non-inductive, 60 to 400 
cycles. Switch is built to exceed mili 
tary specifications ANS-63, to resist 
shock and vibration, and to operate 
between —65 F to 160 F. 

Designed for easy multiple wiring 
to each terminal, unit mounts on 12 
in. x 1% in. panel area, requiring no 
more space than two toggle switches. 
Weight is approximately 8 oz. Unit is 
available with auxiliary “push-to-test” 
SPDT circuit and dial light. Guardian 
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ARE YOU READY FOR 
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WELLE, 


Core Performance? 





5 _ co >. A 

Ss Lee i = i 
Are you ready for a revolutionary concept to meet your specifications, and sold at 
in the elgctrical and electronic industry— standard prices, these Cores mean truly 
the Magnetics, Inc. “Performance-Guar- economical production of high permea- 
antee” on ‘Tape Wound Cores. Guaranteed bility magnetic devices in your plant. 


cinema = 
TABLE A F A wealth of new and unusual material on Tape Wound Cores 
BASIC PHYSICAL CONSTANTS Oo : 


a) 
COMMON MAGNETIC MATERIALS 1 is available to you in Catalog TWC-100, “Performance-Guaran- 
| 


GET THE COMPLETE STORY 


Dens. teed Tape Wound Cores.” Tables A and B of the catalog, repro- 
Satur. tivity Curie Grams ; “4 . ae : . 
casi ‘Microhm- Point per duced on this page, present a striking illustration’ of material 
Density cc . ; 
Trade % i Other structure Gausses om not to be found compiled together elsewhere. 
Name NI fe 8.72 | ; 
- 57 420s 8. 1 of , ; a 
“random” 8,700 00 8.3 Data and descriptive details on high permeability materials . . 
Hy Mu 80 79 17 4 Mo “random” 16,000 * 500 8.25 | 5m | ; 


4B Alloy 48 52 


factory core matching .. . free engineering design services . . 
Orthonol 50 50 


. 5,500 45 | 
oriented sc 000 48 700 7.65 1 


_ eo . | pages of characteristic graphs and tables . . . are yours for the 
1| asking. Simply write on your company letterhead. 
BLE B fe 
“ — NAMES OF SIMILAR MATERIA | 
TRAD Magnesi! i 2 5 ae 
0 48 Alloy Orthonol ag ‘ , ™ | 
Hy-Mu 8 o Oriented T / 2 | 
srmalloy Carpenter 49 Orthonik ee 1 | 7 | 
ee \ Allegheny 4750 Permeron es a” 
a H ernik Deltamax weve 
— ™ Hypernik Vv Silec 1 





Typical of the unusual scope of the material contained — sd 
in Catalog TWC-100 are Tables A and B, reproduced from 
Page 4 of ‘’Performance-Guaranteed Tape Wound Cores.” DEPT. EM-7; BUTLER, PENNSYLVANIA 
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Electric Manufacturing Co., 1627-D, 
West Walnut St., Chicago 12, Ill. 
Circle No. 23, Reader ry Facility, pag 


| SERVO MOTOR GENERATOR 


| Lightweight servo motor, with tach- 
| ometer generator housed in same case 
| with motor, is designed for use in 
servo controls. Weighing approxi- 
| mately 4 oz, the dual unit measures 
6; in. in diam and is 2%» in. long. 
| Both stators are completely embedded 
in an insulating compound with good 
dielectric strength, high temperature 
stability, and a low mechanical co- 
efficient of expansion. The motor is 


































Allen-Bradley Co., producers of motor controls, use | 
several Artos CS-6 automatic wire cutting and | | 
stripping machines in their Milwaukee plant. 





‘MEASURES, 


CUTS and 
STRIPS a two-phase type with an input of 26 


volts per phase at 400 cycles. Power 


3000 STRIPPED WIRE LEADS in one hour wire, cord input is 3.75 watts per phase. Stall 





...each precision-cut with both ends per- 4 enbi torque is 0.35 oz-in.; no-load speed is 
fectly stripped. That’s the speedy pace set anda cabie 6500 rpm. Maximum moment of iner- 
by the Artos CS-6 in producing wire leads | @t speeds up to tia is 2.9 gm cm*. The generator pro- 
up to 15 inches in length! Production 3000 vides an output of 0.32 volt per L000 
rates vary in proportion to the length cut. rpm. Maximum null voltage occurs at 
5 ' h 0.023 volt. Units for other frequencies 
Highly accurate machine operation reduces pieces pe. MOM and voltages are available. G-M Lab- 
work spoilage to an absolute minimum. Errors oratories, Inc., 4326 North Knox Ave 
due to the human element are eliminated. There ae ; 1] Ill Toe elie: 
is no cutting of strands or nicking of solid wire. es: . ee ee, Se 
2-Conductor Twisted Wire ircle No. 24, Re 
PROVED PERFORMANCE een ne 
Time-consuming hand stripping jobs which Single Conductor Solid Wire 
once were a bottleneck in many plants are gone ___—_—_—_—_— 
forever. As a result, Artos automatic wire 2-Conductor Parallel COMPUTER 


Stranded Wire 


_ READ-RECORD HEADS 


strippers are paying their way in the mass pro- 


duction of television and radio sets, electrical rr 
appliances, motor controls and instruments of 300 Ohm Television Wire Recording head designed for record- 
all kinds. a ing and reading binary data on mag- 

Plan now to cut wire stripping costs in SJ Cord netic drum memory systems in digital 
your plant... with the high speed, automatic saat i computers consists of a center-tapped 
Artos CS-6. 

Heater Cord 
CS-6 CAPACITY a 

Finished Wire Leads Per Hour: ~—— —— 

lengths to 15’’, 3000; 64’-97” lengths, 500. ubber Jacket 


Stripping Length: 144’’ max. both ends. 
Cutting Length: max., 97’’; min., 2’’; special, 7”’. 





WRITE FOR Descriptive technical sheet tells how the Artos 
BULLETIN CS-6 can save you money, manpower and time. 





toroidally wound coil, molded in 
moisture-proof epoxy resin. Feature 
of the read-record head is a one-piece 


2741 South 28th Street ° Milwaukee 46, Wisconsin ferrite core. Elimination of the back- 
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gap, reduction of the size of the front- 
gap to 0.0015 in., and use of a low- 
distributed capacity winding is said 
to result in less core reluctance, high- 
er operating frequency, reliability and 
sensitivity of the read-back voltage, 
and improved temperature stability. 

Resonant frequency is 500 ke. 
Crosstalk is —60 db for adjacent 
heads. Gap and core face are perpen- 
dicular to the mounting surface with- 
in 0.0001 in. Each head is subjected 
to a 1200-volt rms high-potential test, 
to insure high-voltage insulation. Ef- 
fective operating temperature range is 

20 to 55 C. 

When recording, the head saturates 
the memory drum with binary infor- 
mation, completely erasing data pre- 
viously stored on the track. A_posi- 
tioning dowel hole, accurately aligned 
with the gap, permits precise mount- 
ing on drum fixtures. Librascope, Inc., 
1607 Flower St., Glendale, Calif 
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COUNTING DIAL 


Designed for use in electrical, me- 
chanical, hydraulic and pneumatic 
equipment to count the turns of a 
rotating component, the RB series 
Duodial consists of two coaxial dials 
and a black nylon knob integral with 
the inner dial. The inner dial is cali- 
brated to count hundredths of each 
turn; the outer dial, to count the 
number of complete turns, up to fif- 
teen. Since’ the knob and inner dial 





are fastened directly on the shaft of 
the rotating component, critical read- 
ings of the inner dial are free from 
backlash. 

The counting dial, which can be 
rotated either by the knob or the 
shaft, is equipped with vibration- 
proof lock. Reduced torque and easier 
reading are accomplished by a set of 
intermittent gears between the inner 
and outer dials. Models are available 
to fit 4% and \-in.-diam shafts. Nomi- 
nal diameter is 146 in.; nominal 
weight, 2*4 oz. Standard finish is satin 
chrome, black-filled. Device is also 
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Be ready for tomorrow...with better value ! 


Reasoning that the lid on volume is 
off when you offer better value, the 
Furnas Electric Company of Batavia, 
Ill., cook a course that has meant high- 


er sales and profits in many kinds of 


business: they redesigned to make max- 
imum use of phenolic plastics. 

Fewer parts are necessary in the new 
switches. Assembly is simpler. Basic 
molded units are used in several models. 
Along with better performance and 
improved appearance, customers got a 
20% cost saving...and sales boomed! 


Durez has specialized in these most 
versatile of the engineering plastics for 
33 years and continues to extend their 
industrial importance by developing 
new molding compounds and resins. 

Why not find out where they fit 
your objectives best — in simplifying 
production — lowering costs — im- 
proving product service —- and appear- 
ance? Write...and ask for our helpful 
monthly ‘‘Plastics News.” 

Durez Plastics & Chemicals, Inc., 


1306Walck Rd., N. Tonawanda, N. Y. 








MOLDING COMPOUNDS. Scructur- 
al, electrical, and chemical prop- 
erties in many combinations 


PHENOLIC 
PLASTICS 


for the new 
Competitive Era 





RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding 
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FIRST IN A SERIES 





KNOW-HOW GETS RESULTS! 


Magic tricks may be a little out of our 
line . . . but tricky transformers are 
right up our alley! Take the time our 
chief engineer, (we call him Merlin) 
fooled the alchemists of a well known 
equipment manufacturer. They thought 
it impossible to develop prototypes of 
14 different transformers in just a few 
short weeks. (Others tried and failed 
to meet their rigid equipment specs 
plus MIL-T-27.) Without sleight-of-hand, 
ADC designed and delivered 14 sets 
of samples which received full quali- 
fication approval—and production 
quantities were delivered right on 
schedule. 


Magic? Not really, though our success 
almost cost us a good secretary. Seems 
our customer, conyinced that Merlin 
was a wizard, sent him a book on 
- tricks. After reading it, Merlin 
id 10 see if sawing a woman in 
ys easy for him as designing 
iiding transformers, filters, re- 


COMPANY 


ev inneapolis, Minn. 


| available 


| trical 


with black dials, white- | 
filled; with either or both dials blank; | 
or in other colors and divisions. Heli- 
pot Corp., 916 Meridian Ave., South | 
Pasadena, Calif. 
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LARGE CERAMIC CYLINDERS 


Tolerances of 0.0001 in. are possible 
on hard ceramic cylinders that can be 
produced up to 30 in. long and with 
diameters up to 6 in. Ceramic cylin- 
ders can be produced in most of the 
AlSiMag compositions, including ma- 
terials characterized by excellent elec- 
insulation; extreme hardness 
and resistance to wear; resistance to 
all alkalis and to all acids except cor- 
rosive fluorine compounds; and ability 


ie 


i ‘ 7? . 





to withstand high temperatures and 
repeated hot-cold shock; as well as 
with other properties and character- 
istics, including permanent rigidity 
and favorable creep and deformation 
characteristics. Where desired, the 
ceramic cylinders can be produced 
with l-in.-thick walls for mounting 
and grinding on steel shafts. The final 
grinding is performed on the ceramic 
to form a precision cylinder accurately 
centered on the shaft. American Lava 
Corp., Chattanooga 5, Tenn. 
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DOUBLE-BREAK SWITCH 


Double-break switches, Series TB, are' 


designed to control two isolated cir- 
cuits. By use of a snap-action spring, 
almost simultaneous break and make 
of both contacts is accomplished, in 
both the normally closed and_nor- 
mally open circuits. Small size of 
switch ((% x % x 1% in.), makes it 





RF LEAKAGE 
ON THE 
DRAWING BOARD 


e » - WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 


| unusual effectiveness in shielding all 
| types of electronic equipment. Because 
| it is made of knitted wire mesh, Metex 
| Electronic Weatherstripping is both 


conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 


In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 
other costly means of making joints 
RF tight. 


Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 


For detailed 
; ¥ information on 
METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
‘*Metex Electronic 
Weatherstrips” 
or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 
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of Valuable 


Another printing of our Tool Steel Handbook— 
one of the most comprehensive treatises of its 
kind ever offered by a tool steel producer—is 
just off the presses. In addition to a relatively 
complete picture of Allegheny Ludlum Tool 
Steels, their properties, applications and the 
forms in which they are available, this 196-page 
case-bound book presents an extensive discus- 
sion of heat treating and handling techniques 


For complete MODERN Tooling, call 


Allegheny Ludlum 
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AVAILABLE NOW —196 pages 
ool Steel Information 


as well as a complete set of weight tables and 
other useful reference material. 

Your copy of the Tool Steel Handbook will 
be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write to Allegheny 
Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


ADDRESS DEPT. FM-54 


W&bD 5125 


FINE Too. ste 
SINCE 1854 
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AMPERITE 
peLAy RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 

@ Circuits: SPST only—normally open or normally 
closed. 

Amperite Thermostatic Delay Relays are compen- 

sated for ambient temperature changes from —55° to 

+70°C. Heaters consume approximately 2 W. and may 

be operated continuously. The units are most compact, 

rugged, explosion-proof, long-lived, and — inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 









* Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


re sealed, light, compact, and most inexpensive. 
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Maximum Wattage Dissipation: T64%2L—5W. T9—l0W. 


T9 BULB 





Amperite Regulators are the simplest, most effective method 
rn for obtaining automatic regulation of current or voltage. Her- 
AMPERITE metically sealed, they are not affected by changes in altitude, 
<e ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 
7 CO. Inc., 





561 Broadway, New York 12, N.Y. 


Atlas Radi orp d., 560 King St. W., Toronto 2B 
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useful on reversing circuit applica- 
tions. Two screw terminals (one nor- 
mally open and one normally closed) 
extend from either end of the phenolic 
case. The terminals are plated for 
soldering, for applications in which 
the switch is used without the screws. 
Two 0.10l-in.-diam holes on a 
0.520-in. center are provided for 
mounting the switch in a fixed posi- 
tion. The two-circuit double-break 
switches will switch 10 amp at 125 or 
250 volts a-c, and 10 amp at 30 volts 
d-c, inductive. Micro Switch, Div. 
of Minneapolis-Honeywell Regulator 
Co., Freeport, Il. 
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PERMANENT-MAGNET MOTOR 


Applications of Type DC-8-A-1 per- 
manent-magnet, d-c motor include 
use in airborne, photographic and 
other equipment. While designed for 
28-volt operation, other voltage 
ratings are available. No-load speed 
is 25,000 rpm and minimum. stall 
torque is 1.0 oz-in. Useful power at 
the shaft is in excess of 6 watts at a 
speed of 12,000 rpm. Maximum effi- 
ciency exceeds 70 per cent. Features 





include a  12-section commutator 
which enables the motor to deliver 
its torque smoothly without cogging 
effects at low speeds. Included is an 
internal capacitor across the brushes 
to minimize radio-noise interference. 
Overall diameter of Type DC-8-A-1 is 
0.750 in.; maximum length, 1.250 in. 
Motor is available with either leads 
or screw-type terminals. Clifton Pre- 
cision Products Co., Inc., Marple at 
Broadway, Clifton Heights, Pa. 
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SILICONE RUBBER COATING 


Silicone rubber compound that vul- 
canizes at room temperature is useful 
for coating glass cloth, as a sealing 
material, and for other applications. 
Known as RTV (room temperature 
vulcanizing) Silastic, it develops the 
high and low temperature stability, 
| water repellency and chemical resist- 
| ance characteristic of silicone rubber 
within 24 hr, after application. 
Neither heat, pressure nor full ex- 
posure to air is required to cure sec- 
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Shock mount to cushion and re- 
duce magnitude of sudden shock. 


is a proven way to “stifle” the shakes 


General Silentbloc mounts can do something 
about the universal plague of vibration, shock 
and noise in equipment ranging all the way 
from delicate instruments to heavy machinery. 


Silentbloc mountings, bushings and bearings 
are being used today with outstanding success 
in automotive, refrigeration, industrial, aero- 
nautical, marine, electrical, agricultural, house- 
hold and dozens of other fields. These units 
can be custom designed and manufactured in 
any size and type. 


For an engineered appraisal of your vibra- 
tion problem send us the facts on your 
company letterhead. For a free design guide 
to vibration control fill out the coupon 
below. 





Bearings and bushings for torque 
action and oscillating movements 
. «. no lubrication required. 





Rolling joint type to dampen and 
isolate vibration, reduce noise 
transmission, cushion shock loads. 


* Erow Plas to Products um Plastics amd Rubber 


THE 


ENERAL 
TIRE = ededitial Product Dlrition 


WABASH INDIANA 
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ae sss inn ene ssid celiac desi tle wane sili 
The General Tire & Rubber Company 


Industrial Products Division 
Wabash, Indiana 


[_] Send free design guide to vibration control 


[_] Have your representative contact us 
Company___ icant Name_ 


ices cre City__ ips cea 





Sicesilis ania ainiaikonnidian pecan aol 


EM-6-54 


p--------- 
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replacing GLASS 
with TEFLON 


WAGNER UT 
PUI UM mel el tee MITCHELL Ct) BS 


@ Tough, resilient TEFLON 
made these miniatures possible 
—and BETTER—than glass-in- 
sulated components. 


COMPRESSION MOUNTING, 
without breakage. 


WITHSTAND SHOCK and vibra- 
tion in service. 


NO ADDITIONAL HARDWARE 
NEEDED. 


ASSEMBLY COSTS GREATLY 
REDUCED. 


NN) 


Tu 


FLUOROCARBON PRODUCTS 
CAMDEN 1, NEW JERSEY 
















THE PLASTIC’S “MEMORY” se- 
curely locks insulators perma- 
nently in place. Minimum pull 
test 10 lbs., insulator to deck, 
hardware to insulator. 


MINIATURIZATION is easily 
accomplished. 


SEVEN STOCK SIZES, including 
sub-miniatures, in both Stand- 
Off and Feed-Through types. 
Other dimensions feasible. 


WRITE for Chemelec Bulletin 
EC-1153. 


INC. DIVISION 


tions up to ¥% in. thick. Sections up to 
1 in. thick may be cured under pres- 
sure up to 50 psi, however, and cur- 
ing time can be substantially short- 
ened if heat is applied after the rubber 
has set. Typical properties for a 4s in, 
section are: 


Durameter, Shore A 
Tensile strength, psi 
Elongation, per cent 
Moisture absorption, 


15-30 
130-500 
300-600 


7 days at 70 F, per cent 1-2 
Dielectric strength, vpm 350-550 
Dielectric constant 

100 cycles 3.2-3.4 
1 me 3.0-3.2 


RTV Silastic is available in several 
solvent-free consistencies, ranging 
from one fluid enough to flow under 
its own weight to a consistency heavy 
enough to require milling. It is shipped 
and stored in the form of two sep- 
arate components, each containing a 
catalyst. When the components are 
mixed in equal parts by weight, they 
react to form a non-heat vulcanizing 
system. The material sets in approx- 
imately 4 hr, cures in 24 hr, and de- 
velops optimum properties in 4 to 7 
days. Dow Corning Corp., Midland, 
Mich. 

rcle No. 30, Re 


AIR CONTROL VALVE 


Solenoid pilot-operated control valves, 
designated the Speed King, are de- 
signed to meet JIC standatds. All its 
parts are noncorrosive and totally en- 
closed. The electrical junction box is 
cast integral with the housing of the 
pilot control unit. The pilot can be 
mounted in two directions over the 
base and is universal to all assemblies. 





The base is cast bronze; the pilot 
valve, a zinc base alloy casting. 

Only moving parts are the stem in 
the base and plunger in the solenoid. 
Pressure range is from 35 to 200 psi 
for air and low pressure hydraulic 
applications. Available are 2-, 3-, 4- 
and 4-way 5-port (2-pressure) models, 
with pipe sizes from % through 1 in. 
Foot or sub-base (manifold) mounting 
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is optional in all sizes and models ex- 
cepting the 4-way 5-port (2-pressure) 
valve. Any voltage and cycle can be 
accommodated, Valvair Corporation, 
956 Beardsley Ave., Akron 11, Ohio. 

rcle No. 31, Reader Inquiry Facility, page 253 


PRECISION GEAR BOXES 


Designed for use in servomechanisms, 
computers and other electromechan- 
ical components, 3'2-in.-sq gear boxes 
are available in speed ratios ranging 
from 20:1 to 3125:1. They have less 
than 0.01 in.-oz of frictional torque at 
the input shaft. Backlash at the slow 
shaft on gear boxes with 500:1 speed 
is less than 0.27 deg. 





Gears are constructed of aluminum 
and are lubricated for the life of the 
assembly. On a 500:1 gear box in- 
ertia is 4.5 gm cm?. When tested, 
gear boxes with a ratio of 150:1 
functioned continuously for 1800 hr 
at 3000 rpm under 90 in.-oz of load. 
Link Aviation, Inc., Binghamton, 
N. Y. 
ircle No. 32, F 


RELIEF VALVES 

Designed for pressure control in 2000- 
psi hydraulic circuits, relief valves, 
are lightweight and furnished with 
threaded bodies for in-the-line or 


...for Superior service 
and economy — 


Chemelec Stand-Off 
and Feed-Through Insulators 


@ TEFLON’s superior insulating 
characteristics made these 
miniatures possible—and 
BETTER—especially for high 
frequency, high voltage or cur- 
rent, high temperature service. 


HIGHER surface and volume 
resistivity. 

LOWER loss factor and dielec- 
tric constant. 

HIGHER dielectric strength. 


WIDER service temperature 
range (—110°F to +500°F). 


ZERO water absorption 
(A.S.T.M. Test). 





WON'T CARBONIZE under 
arcing. 


WON'T DC-plate. 


NON-FLAMMABLE, non-gassing, 
chemically inert. 


INVESTIGATE Chemelec Stand- 
Off and Feed-Through Insula- 
tors for superior service and 
lower assembly costs. 


SEVEN STOCK SIZES, including 
sub-miniatures. Other dimen- 
sions feasible. 


WRITE for Chemelec Bulletin 
EC-1153. 
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FABRICATORS OF du Pont TEFLON, Kel/ogg KEL-F 





tee’d connections. Available in pipe 
sizes of 4, %4, 1% and 14-in., they may 
be vented or operated by remote con- 
trol. Typical unit is the 1:-in. size, 
which has a nominal rated capacity 





AND OTHER PLASTICS 
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smooth, lump-free consistency 
Abbe Dispersall Mixers use... 





Squeezed with ease from tube to brush, most toothpaste made today 
owes its smooth, lump-free consistency to Abbe Dispersal Mixers, accord- 
ing to Abbé Engineering Co., New York City. 

Within each Abbé unit, two pairs of heavy paddles move through the 
paste in an intricate pattern with violent turbulence to break up agglom- 
erations of solids and liquid globules. Directly coupled to the motor 
powering the paddles is a Winsmith Speed Reducer, Worm Gear Model 
6 BDV, with an input of 142 (or 2) hp at 1750 rpm and a reduction ratio 
of 811/:1. Correct stirring speed for thorough mixing is assured! 

Compactness of this Winsmith model, which features a flanged vertical 
design, proves especially advantageous to Abbé in meeting requirements 
for cover mounting within low headroom limits. 

More than likely, you, too, will find a versatile Winsmith unit to best 
meet your requirements. With fully standardized differential, worm gear, 
helical gear and worm helical designs available, the Winsmith line is the 
most complete within its range of 1/100 to 85 hp and 1.1:1 to 50,000:1 
reduction ratios. Request catalog 148 for details. 


WINSMITH, INC. 
18 Eaton St. 
SPRINGVILLE (Erie County), N. Y 
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of 10 gpm; pressure drop at: 6 gpm 
is 30 psi, at 10 gpm, 100 psi, and at 
20 gpm, 500 psi. 

Pressure regulation from 100 to 
2000 psi is available in the 4, 34 and 
1% in. sizes; and from 150 to 2000 
psi in the 1% in. size. Variations in 
line volume have little effect on open- 
ing or closing. Pressure settings are 
regulated by adjusting a single screw. 
A removable acorn nut covers the 
pressure screw for positive oil seal. 
The Denison Engineering Co., 1160 
Dublin Rd., Columbus, Ohio. 

e No. 33, Re yuiry Facil 
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AC SWITCH 

Available in single pole and_ three 
way types, Topper switch is rated at 
15 amp, 120-277 volts, and meets o1 
exceeds UL requirements for a-c 
switches. It may be used at full-rated 
capacity on fluorescent loads at volt- 
ages from 120-277, on inductive loads 





from 120-277 volts and on incandes 
cent lamp loads. In addition, it may 
be used for motor loads from 120-277 
volts at 80 per cent of current switch 
rating (15 amp). Features include sil- 
ver contacts; complete enclosure of 
operating parts; back and side wir- 


ing. Harvey Hubbell, Inc., 1460 State 


St., Bridgeport, Conn. 
“ircle No. 34, Reader Inquiry F 


RE-RATED MOTORS 


Totally enclosed, fan-cooled constant- 
speed motors are now available in 
frame sizes 182 and 184. They are the 
first of a new line of Klosd-Tite mo 
tors designed according to the new 
NEMA standards. As the result of a 
completely new design, more than 
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LIQUID-LEVEL GAUGE 
WEARS 7 LEAGUE BOOTS 


Taking inventory was an oil-indus- 
try headache until the Shand & 
Jurs Company of Berkeley, Cali- 
fornia developed its Electronic 
Precision Remote-Reading Tank 
Gauge System...relying on HELI- 
poT* precision potentiometers for 
translating critical measurements 
into voltages which are transmitted 
to an indicator located miles away. 


Tank-gauging starts with a float 
riding on vertical guides. A perfo- 
rated metal tape runs up from the 
float...over a sprocket-wheel...and 
down to a counterweight. 

The sprocket-wheel, through a 
gear train, drives two HELIPOTS. 
The shaft of the first ...a Model A, 
10-turn unit... rotates 3600° as the 
float moves from the bottom of the 
tank to the top. The shaft of the 
other...a Model F, continuous-ro- 
tation unit...makes a full turn for 
each foot the float moves. 


The voltage outputs of the two 
HELIPOTS are conducted to the 
remote station where either can be 
fed to the circuit of a Brown 
Instrument Co. self-balancing 
Wheatstone bridge. 

The voltage of the Model A 
HELIPOT is read directly in feet... 
that of the Model F HELIPOT in 14” 
increments. Inventory of any num- 
ber of tanks can be made quickly... 
by successively switching the out- 
puts of their HELIPOTs into the cir- 
cuit of the indicator. 


Operating on a tank containing 
petroleum vapor, the HELIPOTS 
must be housed in an explosion- 
proof chamber. To overcome the 
problem of moisture condensation, 
the HELIPOTS operate completely 
immersed in oil... which enters the 
HELIPOTS themselves through holes 
in their housings. Condensation is 
drained periodically from the bot- 
tom of the chamber. Identical 
HELIPOTS, laboratory-tested while 
similarly immersed, showed negli- 
gible wear of coil or slider contact 
after 2 million revolutions. 


Application Data... For complete 
details on this and other applica- 
tions, write for Data File No. 618. 


*T_M. REG. U S.PAT. OFF. 314 
HELIPOT makes a complete line of 
Single-turn and multi-turn preci- 
sion potentiometers, and turns- 
counting DUODIALS. Many models 
are regularly carried in stock for 
immediate shipment. 
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Helipot Corporation / South Pasadena, California 


Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 
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See our ‘‘facilities’’ 
catalog in Sweet's 
Product Design File. 


2864 S. TENTH STREET 


gyieerin f 


Eight pages, well 
illustrated, outlin- 
ing Valvair’s unique 
advantages for you. 


The bulletin starts 
thus: 


"Valvair air control 
valves are the ex- 
pression of an origi- 
nal, exclusive, per- 
haps ingenious idea 
in design and 
construction. 


“The objective: 
To meet virtually 
countless require- 
ments with fewer 
types of valves 
than ever before,” 
etc. 









or teen 


Your letterhead 
request will be 
answered 


promptly. 


Goshen Ven A ta GeV Jae WILLIE REE 
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wy) @ A Hefty Assist 


to Automation 


@ Fully Enclosed 


e@ Integral Junction Box 


Get 20,000,000 - cycle 
life and more with 
Speed King, industry's 
most rugged and com- 
pact control valve. 2- 
way, 3-way, 4-way and 
4-way-5-port (2-pres- 
sure) models for pnev- 
matic, hydraulic and 
vacuum service; pipe 
sizes—Y%" through 1”. 


Affiliate: Sinclair-Collins Valve C 
VALVAIR CORPORATION “Sse searosLey Ave., AKRON 11, OHIO 


REPRESENTATIVES IN PRINCIPAL CITIES 


- 






50 per cent of the inactive space in 
previous designs has been eliminated. 
Also, use is made of larger bearings 
per horsepower rating; these are 
double-shielded and _ pre-lubricated, 
with extra grease reservoir. Design of 
the stator windings provides a more 
rigid winding and decreases the 
amount of inactive copper and cop- 
per losses. The diagonal cover-type 
terminal boxes may be rotated 360 
deg and fixed in any position; they 
have a tapped hole for the conduit. 
Sterling Electric Motors, Inc., 5401 
Anaheim-Telegraph Rd., Los Angeles 


No. 35, Reader Inquiry Facility, page 253 


STAINLESS METAL POWDER 


New 18-8 low carbon moldable stain- 
less steel metal powder, Stain-Alloy, 
can be used for gears, self-lubricated 
bearings, bushings, and small preci- 
sion parts. Substantially free from sur- 
face oxidation, Stain-Alloy is a free- 





flowing powder, all particles of which 
pass through 150 mesh, approximately 
60 per cent being finer than 325 mesh. 
It is moldable at compacting pres- 
sures of 30 to 50 tons per square inch. 
Effective sintering is obtained at 
2100 F. Alloy Metal Powders, Inc., 
238 Eagle St., Brooklyn 22, N. Y. 

e No. 36, Reader quiry Facility, page 


ANCHOR NUTS WITH 
NYLON INSERTS 


Nylon has replaced fiber as the stand- 
ard insert material for a line of anchor 
and gang channel nuts. The stop nuts 
with nylon inserts have been qualified 
under AN366 by the Aeronautical 
Standards Group. The insert type of 
locknut utilizes a non-metallic insert 
in the nut, which has a smaller inside 


| diameter than the bolt thread diam- 
ASK FOR | eter. As the bolt is turned through this 
BULLETIN “M-6” | insert, it impresses its threads in the 

| insert material, exerting a compressive 
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You get quality products, fast delivery-anywhere 


What you want 
When you want if 
At the right price 


@ Maybe you didn’t know it, but 
U. S. Steel Supply can supply you 
with everything you need in the way 
of industrial supplies, as well as with 
the steel you need. 

Call us for—Dardelet Rivet Bolts, 
High Strength Bolts, Blakled (a 
new rust-inhibiting material ) ,Grind- 
ing Wheels, expanded metal, chain 
and chain slings, welding electrodes, 
welding machines, clamps, Markal 


Paintstiks, Galv-Weld (for regalva- 
nizing welded areas), mechanical 
rubber goods—conveyor belts, trans- 
mission belts, all types of hose, V- 
Belts, structural fabricating machin- 
ery, sheet metal machinery. 

These items are carried in stock 
ready for immediate delivery. For 
complete information and literature, 
fill out the coupon below and send 


U. S. Steel Supply Division 
208 So. La Salle St., Chicago 4, Illinois 
Gentlemen: 

Please send me your free literature 
describing the following items: 


U.S. STEEL SUPPLY 


DIVISION 


Se em Name 


Company 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Warehouses and Sales Offices 
Coast to Coast 


Address 
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New Edison Controt Relay Amplities Power 500,000 Times 


New Edison Contro! Relay Amplifies Power 500,000 Times 


New Edison Control! Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


Edison Control Relay Amplifies Power 500,000 Times 


Control Relay Amplifies Power 500,000 Times 


Relay Amplifies Power 500,000 Times 
Amplifies Power 500,000 Times 


Because there is an amplification factor of 
approximately 500,000 between the input 
power to the operating coils and the load 
capacity of its own contacts, Edison’s 
Magnetic Control Relay actually elimi- 
nates the need for electronic boosting - 
operates directly from a thermocouple, 
photocell, or from vacuum tube currents. 
Yet this precision instrument stands up 
even under the shock and vibration of 
aircraft service. 


Designed and developed in the world- 
famous Edison Laboratory, this small 
relay has features of particular interest to 
designers of electronic equipment. 


Low power operation —Standard types operate 


at as low as 30 microamperes—do not drain 





power from other circuit components, such 
as gyro motors. 


Versatility—Coils can be supplied with resist- 
ances from 0.5 to 20,000 ohms. Differential 
operation is made possible by separate con- 
nections from each coil with polarized opera- 
tion as an inherent characteristic. 

Stability —Test relays have exceeded 8,000,000 
cycles without calibration change 

Rugged Movement — Dissipates overloads up to 
10,000 times normal operating input—with- 
stands 50 g shock in all planes (unenergized ). 
Contacts —Platinum-iridium wire, either SPST 
or SPDT, with capacity of “3 ampere at 28 
volts d.c. non-inductive. 

Write us—especially if you are now using 
a single-stage electronic amplifier—for 
more complete information. 


Q Exdivon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 





INSTRUMENT DIVISION °* 
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53 LAKESIDE AVENUE °* 


Thomas A.Edison, inc. 


WEST ORANGE, NEW JERSEY 





force which brings the nut and bolt 
threads into evenly distributed metal- 
to-metal contact. Resulting friction 
prevents any turning of the nut. Elas- 
tic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

circle No. 37, Reader Inquiry Facility, page 253 


PRINTED WIRING BOARD 


Improvements made on printed wir- 
ing board include plating the required 
wiring on the board and, at the same 
time, plating through terminal holes 
in the board in such a manner as to 
establish a connection between the 
two sides without the use of eyelets 
or specially designed terminal pins. 





The printed-eyelet process permits 
plating holes as small in diameter as 
the thickness of the material on which 
the wiring is plated. Use of the plat- 
ing method does not limit application 
of wiring to flat surfaces; it can also 
be applied to curved surfaces. The 
method also permits use of a great 
variety of base materials. General 
Electric Co., Electronics Park, Syra- 
cuse, N, Y. 
No. 38, | 


INSULATED TERMINAL 


Insulated terminal for wire sizes 8 to 
1 0, known as Ampli-Bond, gives a 
positive bond of the insulation to the 
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fractional H.P. 





Fractional H. P. motor applications require individual solutions—there are rarely 

two applications that are exactly alike. That's why Howard makes a wide range of 
motors in Universal and Direct Current, Shaded pole, Induction motors, Gear 
motors, Blowers and Dynamotors. Because of this flexibility, Howard fractional 
H. P. motors offer a likely solution to your motor problems. 


Our experience has been gained from building motors for more than 85,000 
applications. To mention a few of the hundreds of applications currently in our shop, 
motors for—air conditioners, accounting machines, beacon lights, coin operated 

: devices, dictating machines, facsimile equipment, electronic equipment, 


; projectors, hedge trimmers, portable power tools, instruments, 
Universal and D.C. Motors sewing machines, tape recorders and many more. 
1/1000 to 1/2 h.p. wan 
Shaded Pote Motors To get the complete facts on Howard fractional H. P. motors, fm Don 
1/2000 to 1/8 h.p write or phone (Racine 2-2731) today. Please address Drienss boats 


hief Sales Engi : 
Induction Motors Chief Sales Engineer 


1/1400 to 1/4 h.p. 
) DEPT.EM6 »* HOWARD INDUSTRIES, INC.+ RACINE, WISCONSIN 


DIVISIONS: EMC ELECTRIC MOTOR CORPORATION 


CG cyYcLoHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


SALES OFFICES: 208 S. LaSalle St., Chicago 4. 942 S. La Brea Ave., Los Angeles 36. Room 4822, Empire State Bldg., New York 1. 


CHECK HOWARD FOR QUANTITY APPLICATIONS TODAY 
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terminal sleeve, and insures uniform 
insulation thickness under confined 
crimping pressures, transmitting this 
pressure evenly to the center of the 
crimp area. The insulation, designed 
to extend minimum distance beyond 
terminal barrel provides maximum 
permanent support and allows the use 
of large size wire in restricted areas. 
A completely separate metallic ring 
grips wire insulation, preventing ex- 
posure of conductor during sharp 
bends and cable fatigue caused by ex- 
cessive flexing and vibration. This 
non-conducting ring forms a_ barrier 
to foreign objects coming in contact 
with current-carrying members. 

The viny] insulation will withstand 
a minimum of 6000 volts. Terminals, 
which are color-coded for proper wire 
sizes, are applied with the manufac- 
turer's pneumatic hydraulic tooling. 
They are available in a variety of 
tongue shapes, stud sizes and in both 
butt and parallel connectors. Aircraft- 
Marine Products, Inc., 2100 Paxton 
Street, Harrisburg, Pennsylvania. 

rcle No. 39, Reader Inquiry Facility 


DAMPER MOTOR 


Moving parts in the new version of 
the Model 215 damper motor have 
been reduced 50 per cent. The motor 
is a two-position, rotating-arm type, 
with oil-retaining porous bronze bear- 
ings. Applications include operating 
temperature control] equipment in 
conjunction with thermostats. It is 
also useful in such devices as adver- 
tising displays, because it offers simul- 





taneous movement in two directions. 
The new system of operating Model 
315 relieves the thermostat or other 
operating device of all electrical load 
during the time the motor is in opera- 
tion. This has been accomplished with 
a system utilizing two cams and two 
midget rolling spring switches. Oper- 
ating on 20, 115, 220, or 440 volts, 
the motor has a three-wire control sys- 
tem. Maximum load that may be 
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When pots boil over... 


G-E glass-covered wire 
keeps appliances in service 


When a pot boils over, the hot plate gets doused. Of course, this is just one 
of the many moisture conditions to which wiring in appliances, sterilizers, 
and small motors is subjected. But G-E glass-covered appliance lead wires 
are designed to withstand both moisture and heat, and give the long life 
and dependable service that your customers demand. In fact, whether your 
appliance wiring problem is extreme heat, moisture, corrosive vapor, or 
repeated bending—there’s a G-E appliance wire designed for the job. 
Choose the best appliance wires for your product from the complete G-E 
line of lead, stove, range. grounding, hinge, and permanent-wave machine 
wires. These G-E Deltabeston* wires and cables are unsurpassed in per- 
formance under severe operating conditions. For more information, write 
Section W90-622, Construction Materials Division, General Electric Com- 


pany, Bridgeport 2, Connecticut. 


*Registered Trade-mark General Electric Company 


Siogress 2 Otte most emyoorwtant ‘ product 


GENERAL @@ ELECTRIC 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 





Handy Reference Booklet: 24-page 
booklet for product designers con- 
tains charts, specifications, applica- 
tions for the complete standard line 
of G-E wires, cables and cords. 
Write for your copy. 





Machine Tool Wire: G-E Flamenol* 
machine tool wire meets J.I.C. 
Standards for machine tool contrel 
wiring. It is permanently color- 
coded for easy circuit tracing. Its 
small over-all diameter is ideal for 
limited spaces. Flamenol wire is not 
affected by lubricating or cutting 
oils, acids or alkalies. 





Fixture Wires: G-E fixture wires are 
designed for sunlamps, therapeutic 
devices, and high-wattage units as 
well as lighting fixture interiors. 
Both high-temperature Deltabeston 
and oil-, acid-, moisture-, sunlight-, 
and flame-resistant Flamenol* wires 
are available. 


— 





Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for are welders 
are minutely stranded for maximum 
flexibility; covered with a smooth 
rubber jacket for toughness. 
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This does not tell the whole story by any means, but it 
does indicate the growing acceptance of this 

powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 
conditions. The complete story is yours for the asking. 
Write today. 
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moved at extreme radius is 20 lb. 
Terminals are exposed to simplify in- 
stallation. Overall dimensions: height, 
3%4 in.; width, 34% in. Depth is 5'%¢ 
in. Gleason Avery, Inc., 45 Aurelius 
Ave., Auburn, N. Y. 


Circle No. 40, Reader Inquiry Facility, page 25 


SMALL TRANSFORMERS 


Suitable for control-panel applica- 
tions, small transformers are available 
with ratings of 2 va and up. Features 
include coils precision-wound with a 
high dielectric insulation between 
winding layers. The polyvinyl-insu- 
lated, color-coded leads are taped to 
the coils; leads are flexible and extra- 





long. A high grade core steel mini 
mizes electrical losses. Transformers 
are available in all sizes with either 
slotted mounting feet or encased in a 
channel type frame. The transformer 
is impregnated with a polymerizing- 
type varnish which is resistant to 
moisture and acid. All units are elec- 
trically tested to meet or exceed 
NEMA standards. Hevi Duty Electric 
Co., Milwaukee 1, Wis. 
No. 41, Reader Inquiry Facilit 


MINIATURE 
MAGNETIC PICK-UP 


Designated Model 3015, small mag- 
netic pick-up, weighing % oz, gen 
erates electric voltage when excited 
by steel or iron moving into its mag- 
netic field. It may be used to indicate 
mechanical or electrical counting, 
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linear or angular position, rate of 
travel, sequence timing, vibration, fre- 
quency, angular or linear speed, or 
other functions which involve moving 
metal parts. | 

The pick-up produces an a-c volt- | 
age proportional to the speed of the | 
moving metal object in its field. No 
mechanical contact with the exciting 
metal is necessary. 

All parts of Model 3015 are 
mounted in a threaded stainless steel | 
body and supplied with 6-in. connect- 
ing leads. Resonant frequency is 60 | 
ke; impedence is 500 ohms at 1000 | 
cps. Overall dimensions: 1% in. x | 
3g in. hex with % in. x 24 NF thread. 
Electro Products Laboratories, Inc., 
4501 N. Ravenswood Ave., Chicago 
40, Tl. 
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HIGH VOLTAGE 
POWER SUPPLY 


Weight of power suply, Model P. S$ 
503, is 2 lb; dimensions: 4 x 258 x 54% 
in. Input of 275 volts d-c provides | 
5000 volts d-c at 300 microamp. | 
Lower voltage at higher current can | 





be obtained if desired. The trans- 
former is hermetically sealed in an 
epoxy resin casting and operates on 
30 ke. Servo Corporation of America, 
20-20 Jericho Turnpike, New Hyde 
Park, N. Y. 

rcle No. 43, Reader Inquiry f It 


MINIATURE 

SELENIUM RECTIFIERS 
Designed for electronic equipment re- 
quiring a load current of 50 ma or 
less, the CR series of miniature rec- 
tifiers consists of a number of § se- 
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REEVES 





Smaller Units! 
More HP! 


Completely new 
redesigned line 
from 2 to 15 HP! 





For new or old NEMA Motors 
CHECK ALL THESE NEW REEVES FEATURES 


] New, smaller disc assemblies are engineered for new NEMA Motors, 
yet usable with old. 


2 New spiral-groove lubrication assures complete lubrication for years 
of rust-free, trouble-free service. 


3 One-point lubrication. Unit can be lubricated when stopped, or while 
in operation. 


4A Superior base construction provides greater rigidity and strength, re- 
duces vibration and noise. 





REEVES PULLEY COMPANY ¢ COLUMBUS, INDIANA 


Write for complete details and new bulletin today! 


Specify Dept. EM8-V545. 
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tion facilities. 


ae 
C/ 


Werstile 


goodwill, 
which determines the 
reputation of your prod- 
uct, depends on “The 
Vital Link between 
Power and Perform- 
the cord as- 


That’s why a cord set 
is the 
best investment you can 
make. You save assem- 
time with easily 
installed pre-fabricated 
wiring. You avoid the 
upkeep of specialized 
production equipment. 


But most important... 
you install “Reputation 
Insurance” on every as- 
sembly where you use 
a Riverside cord set! 
Take advantage of our 
specialized engineering 
experience and produc- 
Send 
samples or prints for | 
prompt recommenda- 
tions and a firm quota- 
tion without obligation. 


Vanufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227'Michigan Ave. » Dearborn, Mich. - Phone Tiffany 6-6800 
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lenium cells assembled within a cy- 


lindrical aluminum housing. Smallest 
size (CRO8) has a 0.375-in. diam and 
a 0.625 in. length; the largest (CR58) 
has a 0.750 in. diam and a 0.625-in. 
length. The selenium rectifiers are 
rated for maximum rms input voltage 


| of 130 and 160 for operation into a 
| capacitive load and have a d-c out- 


put current from 10 to 50 ma. Typ- 
ical model, Type CR28, is rated for 
a maximum input of 130 volts and 
will deliver approximately 170 volts 
d-c at 20 ma with a capacitive filter. 
International Rectifier Corp., 1521 


| East Grand Ave., El Segundo, Calif. 


Circle No. 44, Reader Inquiry Facility, page 253 


| LONG RANGE PULSE TIMER 


Long range pulse timer features an ar- 


rangement of cams rotating at differ- 
ent speeds that provide accurate mo- 
mentary pulses even when spaced 
considerably apart in respect to time. 
Pulses occur regularly at factory pre- 
set intervals. Frequency of pulses is 





altered by changing gears and may be 
set from 1 pulse every 15 sec to 1 
pulse per week. Possible time interval 
between pulses is said to be greater 
than is possible on a conventional 
timer having cams anchored directly 
to motor shaft, without loss of rapid- 


ity of “make” and “break” and accu- 
racy. Hagen Manufacturing Co., 202— 
20th St., Moline, IIl. 

circle No. 45, Reader Inquiry Facility, page 253 
HERMETIC TERMINAL 
Hermetically sealed terminal for 


mounting either by solder or Tinner- 
man clip is available in either feed- 
through or stand-off models for 
0.250-in. punched holes. The ceramic- 
to-metal terminal has a leakage re- 
sistance, after water immersion, of 
greater than 10,000 megohms, a volt- 
age rating (sea level) of 1500 volts 
rms, and a terminal-to-ring capacity 

| of less than 2.5 mmf. ; 

| Metal parts of the terminal are of 

| low carbon cold rolled steel or brass, 
























































HORSEPOWER 
INLESS SPACE 


with the 
NEW STERLING 
Motor Line 





KLOSD DRIP-PROOF 
CONSTANT NORMAL SPEED MOTORS 





KLOSD-TITE FAN-COOLED 
CONSTANT NORMAL SPEED MOTORS 






NEW 
NEMA MOUNTING 


DIMENSIONS 


PLUS... 


THESE 10 STERLING 
ADVANCED DESIGN FEATURES 


Over 50% less inactive space 
Protected construction 

Greater bearing protection 

Advanced design terminal box 
Heavy duty ball bearings 
Herringbone rotor 

Direct-through ventilation 

Increased efficiency and performance 
Stator windings of advanced design 
Improved insulation 


WRITE FOR NEW BULLETIN NO. F-417-A 


TERLING 


ELECTRIC MOTORS 


New York City 51; Chicago 35; Los Angeles 22; 
Hamilton, Ont., Canada; Santiago, Chile 
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GRADE A DESIGNING 
with MADISON-KIPP 
zinc and aluminum die castings 


Only a highly qualified engineer would be assigned the job of 


designing a selector valve like the one here illustrated. He can often do his 


best work by also utilizing the seasoned skill of Madison-Kipp craftsmen. 


Please note the significant coring so vital to valving. 
There is Grade A Designing involved by both the principal and 


die casting contractor—Madison-Kipp. 


We will welcome your inquiries. 





MADISON-KIPP CORPORATION 
214 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


© ‘Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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SPLIT SECOND RESPONSE 


PERFORMANCE YOU CAN 


~, DEPEND ON! 






































electro-tin-plated. Terminals are built 
to withstand failure forces in excess 
of 150 Ib, and thermal change from 
-110 to 212 F. Both Model 630 
(feed-through) and Model 634 
(stand-off) terminals are available 
from stock. Bennett Products Manu- 
facturing Co., P. O. Box 1055, Palo 
Alto, Calif. 
e No. 46, Reader Inguiry Facility 


J PRECISION | RETAINING RING DISPENSER 
SWITCHES | Dispenser for manufacturer’s crescent 
and E-shaped retaining rings has 


two major components: a machined 
weighted base which may be secured 


to the top of a bench, and a bracket 
assembly consisting of a bracket, shim 


Make your selections from the hy antl auton oat 


The same base may be used for 


EIGGEST LIVE of little switches se aes ag ay ce he ak 


You don’t need to sacrifice size or performance to 
gain a high rating when you select your miniature 

switches from the combined Acro-Mu line. And since 

Acro-Mu makes more types of standard snap action 

switches than anyone else, you don’t need to shop 

around to find a unit for that special application. > 
Chances are it’s right in our catalog. If not, we can \ 
develop it for you economically. | 





Building better performance into miniature switches Ko) 
is our business. And working out switch applications “IN 
with design engineers is an important part of our , 
service. Consult us freely and without obligation. 

Write today for up-to-date catalogs. 





sembly must be changed to conform 
to the ring size. Additional feature: 
rings extracted from the dispenser | 
may be mounted rapidly. The unit | 
has been designed so that the appli- | 
cator grasps the rings flush to the 
surface of the tool’s underside. This | 
| makes it possible to mount the rings | 





- | without turning over the applicator. | 
S | Also, an offset applicator can be used 
ae: Main Office: Columbus, Ohio | to install rings on shafts where ob- 
®-< Factories: Columbus, Ohio and Hillsboro, Ohio structions would prevent use of a 
x ‘ | straight tool and prohibit ring instal- 
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CLONE ELECTRIC MOTORS 


If you had the facilities, you'd build your own 
motors, and you'd build them exactly the way you 
want them. You'd take pains in working out a design, 
select the best materials, build in the most desired 
characteristics. You'd think about prices, too. 

Well, that’s exactly the way Peerless builds motors... 

We work out motor problems exactly the way you'd 
do it. 

With your design engineers, we start with the prod- 
uct and its functions . . . analyzing your needs as 
your engineers see them . . . adding our own knowl- 
edge of motor designs and applications. Together, we 


boil everything down to the one motor that will serve 


MOTORS 


, 


a 


ge 


* Original Equipment Manufacturer 





you best. Then, we match our production schedule to 
yours. But that isn’t the end of the Peerless story. 

Suppose you decide on a minor design change. At 
Peerless, we make that change without fuss or bother 
and chances are good that we'll still deliver your 
motors on schedule. 

You'll want more information about having Peer- 
less work on your motor problems. It’s easy to get. 
Just pick up the phone and call — ask for me if you 
wish. I'll see that you talk to the Peerless engineer 
who understands your problem best. You can have 
the motors you want — Peerless Gold Seal Motors — 
built the way you'd build them yourself. 


Built the way youd, build them yourself 


(ol fone 


President 


WEST MARKET ST. - WARREN, OHIO 


FANS 


771 THE PEERLESS ELECTRIC COMPANY 
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FOR EVERY ELECTRONIC 
APPLICATION 


Meeting Commercial and Government Requirements 


OPEN TYPE. Circuit switching — power and dynamotor 
loads — plate circuit— low capacitance. 


HERMETICALLY SEALED. Stud or bushing mounting — 
solder or plug-in headers — circuit switching — power — 
low loss applications. 


TRANSPARENT PLASTIC COVER. Most R-B-M relays 
now available in low cost transparent plastic cover. 


OTHER PRODUCTS: Motor starting relays and overload protectors 
for refrigeration, appliance and general purpose motors. Industrial 
contactors and across-the-line starters. NEMA size 1 and smaller. 
Low cost general purpose relays. Low voltage D.C. manual and 
magnetic devices. 


Let R-B-M engineering and production facilities 
serve you. Contact us immediately — Phone 5121 
Write Dept. A-6 for ASR Bulletin 


R-B-M DIVISION 
dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Logansport, Indiana Automotive Industries 


Controls for Electronic, 
Refrigeration, In- 
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lation. The stackrod may be removed 
from the dispenser by lifting it out 
of the groove in the spring rail. Tru- 
are Div., Waldes Kohinoor, Inc., 47- 
16 Austel Place, L. I. C. 1, New York, 
Circle No. 47, Reader Inquir icilit age 253 


SUBMINIATURE 
SNAP SWITCH 


Designed for use in miniaturized 
equipment, subminiature snap-acting 
switch is designated Type USM. 
Flat terminal lugs, widely — sepa- 
rated in the switch base, have holes 
so located that wires up to No. 18 
can be hooked into the terminals from 





direction 


any for either single or 
ganged-switch installations. Termi- 
nals are plated for rapid soldering. 
Dimensions are 32 x 76+ x M4 in. 
Switch is available in plain or leaf- 
actuator styles. It is rated ‘for single- 
pole double-throw operation at 5 amp 
125-250 volts a-c or 2 amp at 30 
volts d-c. Unimax Switch Div., The 
W. L. Maxson Corp., 460 West 34th 
St., New York 1, N. Y. 

Circle No. 48, Reader 


LINE CORD PLUG 


Features of line cord plug, include 
nylon construction and a molded-in 
strain relief for line cord. The strength 
of the nylon permits a miniaturized 





design, about two thirds that of con- 
ventional designs. The nylon hous- 
ing is available in a variety of colors. 
Industrial Devices, Inc., 22 State Rd., 
Edgewater, N. J. 

Circle No. 49, Reade 


r Inquiry Fa page 253 
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I Here are paper applications 
Mosinee helped develop for three industries — 
Good tip: they may suggest new uses for you! 


PRODUCTION ° ® ° 
Mosinee interleaving papers 


protect mirror-finish stainless 
steel. The presence of any foreign ma- 
terials or surface imperfections would 
mar or scratch the metal’s highly pol- 
ished surface. Mosinee, through highly 
developed chemical and quality con- 
trols, produces these special papers with 
the required uniform properties, 


4 Special Mosinee masking papers 
increase auto painting efficiency, 
reduce costs. These papers must have 
specific, controlled physical properties 
including high density and absolute free- 
dom from pin holes to prevent paint 
penetration. Mosinee “know how” 
helped develop papers for this special 
application. 


HESE applications are typical of the many instances in which 
Mosinee paper experts have cooperated with industry to de- 
velop special analysis papers to perform specific jobs. If your work 
involves costly or troublesome packaging .. . protection . . . in- 
sulation ... lamination . . . fabricating . . . or processing — a 
specialized Mosinee paper may provide the answer you've been 
looking for. 
For details on how to do the job better with papers by Mosinee, 
see your representative, or write — 
MOSINEE PAPER MILLS COMPANY 


DEPT. EM @® MOSINEE, WISCONSIN 





makes good insulation better — safer. 
In this case, Mosinee flame-resistant paper is 
produced for the manufacture of home insula- 
tion bats. This exclusive Mosinee process may 
also be used with many types of paper for 
other products and may suggest a solution to 
your problem. 


Flame-resistant paper by Mosinee \ 





— specialist in industrial paper technology — 
makes fibres work for industry 
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Modern aircraft, communications 
apparatus and other control equip- 
ment requires components that 






combine efficiency with compactness and thw 
light weight. Comar’s famous small-space relays meet this 
need. Very compact in size, yet rugged enough to 
withstand vibration, shock and temperature extremes, 
they are unsurpassed in performance and dependability. 








When you need miniature, medium or heavy duty relays, 





it will pay you to contact Comar. 


/ 


DESIGNERS AND 
MANUFACTURERS OF 
ELECTRONIC CONTROL 
COMPONENTS FOR INDUSTRIAL 
AND MILITARY REQUIREMENTS 















OMAP vvecreic COMPANY 


3349 Addison Street, Chicago 18, Illinois 





























RELAYS +» SOLENOIDS + COILS « TRANSFORMERS +« SWITCHES + HERMETIC SEALING 
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ELECTRICAL 


Laboratory 


and 
Engineering 


Equipment 

























HAND TACHOMETER 


Feature of a portable hand tachom- 
eter is a scale-changing device which 
reduces possibility of misreading 
its various ranges. Three different 
models, each having three ranges, 
are capable of measuring rotational 
speeds from 2 to 100,000 rpm and 
linear speeds from 2 to 10,000 fpm, 
with accessories. Accuracy is l per 
cent of full scale. Applications of the 
tachometer include speed measure- 
ment of motors, generators, lathes, 
milling machines, shapers, and other 
equipment. The equipment consists of 
two basic units: a head, which is 
placed against the object; 


moving 





and an indicator, which is attached 
by a 2-ft flexible electric cable. 

The head unit includes a rotating 
shaft which operates a set of contacts 
through a positive cam mechanism. 
Weighing 6 oz, it is small enough to 
be placed in contact with rotating 
shafts or moving objects where little 
space is available. The indicating unit 
incorporates a reactance circuit, a 
multi-scaled milliameter, and a flash- 
light-cell power supply. Battery life 
is about two to three years, and 
changes in voltage may be compen- 
sated by a self-contained calibration 
circuit. 

Accessories include two external 
cone tips, an internal cone tip, a 
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.. sintered metal parts 


save metal, machining time and money 
cost less in production quantities 

can be oil impregnated for self-lubrication 
improve product performance 





OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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Dobeckmum 


Dobar* 
Insulation... 




































High dielectric + reduces 
space requirements + low 

moisture absorption ° for slot 

cell insulation of F.H.P. or integral 

H.P. motors + phase and layer insulation 
* wherever superior dielectric properties are indicated. 


*Dobar is Dobeckmum’s trade name for cellulose acetate laminated to one or both 
sides of fine papers. 


soni en 





cCkmum Company, Cleveland 1, Ohio 


Berkeley 10, Cal. * Bennington, Vt.* Wells River, Vt. 
Subsidiary: The Floyd A. Holes Co., Beditord and Madison, Ohio 


RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OR DIGITAL 
INPUTS 


X-Y PLOTTER 
AND RECORDER 


A compact, desk-size unit 
designed for general purpose 
graphic catia from analo 
or digital inputs with ae 
ard Librascope converters or 
special modifications engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob- 
served at all times. Write for 
detailed catalog information. 














Mechanical and electrical 
analog computers, digital 

computers, input-output 

devices and components. 


Computers and Controls 


IBRASCOPE 


1607 FLOWER ST., GLENDALE, CALIF. 


oes *e %y °4%.,%, ¢, 


0.1 ft disk, a 1-ft disk, a low-speed 
adapter, a high-speed adapter, and 
an extension arm, all stored in a car- 
rying case along with the tachom- 
eter. Equipment has a total weight of 
3% lb, including carrying case, which 
measures 11% x 7%6 x 3% in. Gen- 
eral Electric Co., 1 River Rd., Sche- 
nectady 5, N. Y. 

rcle No. 50, Reader quiry Facilit 


D-C POWER SUPPLY 


Designed for laboratory applications 
requiring regulated power, Model 
D3-300-E Multiple Power Supply is 
four power supplies in one. One out- 
put is rated from zero to 300 volts 
d-c at 300 milliamp. Regulation from 
no load to full load is 0.003-volt load 
variation (0.001 per cent). Ripple is 
0.01 millisec. A second output is iden- 
tical, except for a current of 150 ma. 
The power supply also provides con- 
tinuously variable voltage from zero 





to —150 volts, negative in respect to 
output No. 2, with a maximum cur- 
rent of 5 ma regulated to line voltage 
but delivered through a 25,000-ohm, 
10-turn helipot. A fourth output pro- 
vides continuously adjustable filament 
voltage, zero to 10 volts a-c at 10 
amp max; it is unregulated, but in- 
corporates a No. 10 powerstat for 
control with inherently low voltage 
drop at any setting. Dressen-Barnes 
Corp., 250 N. Vinedo Ave., Pasadena, 
Calif. 
No. 51, R 


A-C TEST SET 

Measurements of voltage, current, 
and power are made possible by the 
four separate instruments (with nec- 
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Drafting. 
‘cal sR AG 
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Slide areas 


@ Since 1867 engineers, scientists, designers, surveyors, 
draftsmen have relied on K&E as the foremost, most progres- 
sive, and most complete source of supply for the tools, equip- 
ment, and materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. For example. . 


JiG ALIGNMENT TELESCOPE —This K&E 
instrument can aligna jet plane's wings to 
within a thousandth of an inch. It estab- 
lishes optically a line of sight from which 
measurements can be madeand parts posi- 
tioned with a degree of precision not 
otherwise possible. 

Such developments in Optical Tooling 
equipment are a combination of eighty- 
seven years of K&E skill and experience 
with forward looking research and de- 
velopment in all the fields served by K&E. 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Chicago « St. Lovis © Detroit ¢-San Francisco * Los Angeles © Montreal 
Distributors In Principal Cities 
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essary switches) in Universal Model 
60 a-c test set. Provided are 36 watt 
ranges, from 5 watts full scale to 2000 
watts full scale, which can be used 
down to power factors of 10 per cent. 
Instrument also contains 7 current 
ranges from 10 milliamp full scale to 
10 amp full scale; also four voltage 
ranges from 30 volts full scale to 300 
volts full scale. 





PROPERTY UNIT LIMITS 


COLOR ea eure In addition, there are two eighteen- 
| range wattmeters. One is a high-range 
TRUE SPECIFIC GRAVITY 2.48 dynamometer wattmeter, with eight- 
—_——— | een ranges from 50 to 2000 watts full 

1.90 


BULK SPECIFIC GRAVITY scale, switch-controlled and covering 


| voltage measurements from 50 to 200 

WEIGHT PER CUBIC INCH 0.068 | volts full scale, at allowable minimum 

| power factors of from 10 to 50 per 

LINEAR COEFFICIENT OF * —— 2.27 cent. The low-range dynamomete: 

THERMAL EXPANSION X 10¢® 25°—400° C. 2.96 wattmeter has eighteen ranges from 

— 25°—700°C.] 2.95 5 to 200 watts, also switch-controlled, 

and covering voltage measurements 

0.0045 from 50 volts to 200 volts full scale, 

at minimum allowable power factors 

of from 10 to 50 per cent. By use of 

the two wattmeters, power may also 

be measured in three-phase systems. 

The voltmeter has a voltage over- 

load rating of 500 per cent. Its ranges: 
0-30. 75/150/300 volts. 


COEFFICIENT OF 
THERMAL CONDUCTIVITY * 


Degrees F. 2570 
Degrees C. 1410” 


SOFTENING TEMPERATURE 


THERMAL SHOCK RESISTANCE EXCELLENT 


TENSILE STRENGTH 














1,190 = : 
- The ammeter is a_ transformer- 
COMPRESSIVE STRENGTH 17,100 coupled instrument utilizing a moving 
iron movement together with a multi- 
FLEXURAL STRENGTH 3,390 range current transformer. Ranges ex- 
tend from 0.01 to 10 amp. Applica- 
Sta RESISTANCE TO IMPACT ® enentinden 1.7 tions include testing computers, servo 
) motors, other units. Sensitive Research 
Te VALUE * a. Te Instrument Corp., Dept. L110 A, 9-1] 
t or _ = Elm Ave., Mount Vernon, N. Y. 
| 
{oll 400° C. Megohms per 86.0 ; ey eT SEE Se 
VOLUME RESISTIVITY 500° C Centimeter 16.5 
i AT VARIOUS 600°C Cube 4.1 
C2) — se COLOR-CODED TEST. CLIP 
7 800° C. 0.7 





Color-coding of test clips is made pos- 
DIELECTRIC STRENGTH 38 ‘sible by use of vinylite insulators. 


. Formerly available in standard red 
SRLS CONSTANT aes 39 and black, they are now offered in 
POWER FACTOR * yy 0.0089 


LOSS FACTOR * 0.036 


THERMOLAIN is a refractory insula- 
tion for use in electrical heating equip- 
ment where very rapid temperature 
changes occur. It is tops in its line. 


Send for catalog sheet showing 
Standard Refractory Shapes for 
Heating Devices in various heats, 
sizes and weights. 








two new colors: electric blue and ca- 
nary yellow. They are available for 
seven clip sizes: Nos. 26, 29, 47, 49. 


P 0 R C E L A | N C 0 M P A N Y The erie plastics parts pro- 


41 Muirhead Avenue «+ Trenton 9, N. J. vide high dielectric strength, lower 
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Unusually compact motor for high- Combines sensitive performance Maximum output with minimum 
speed grinders, pumps and similar ’ with light weight and minimum size. weight . . . for many heavy-duty 
products. so ee industrial applications, 


FOR Product. Desiqu GOALS 


THAT ENGINEERS SAY 





ARE MOST IMPORTANT... 


yt 


sO 





ms Heavy-duty motor for sirens, saw 
tables and many other industrial 


$: dakonk, In a recent survey, 


conducted by one of 
the leading trade 
journals serving the 
metal working field, 
design engineers 
gave the following as major 
objectives they were seeking through redesign of 
their products: 


ig 
ti- 


VO 


1 





e Reduced Costs e Decreased Maintenance 


Low weight, geared head motor for ‘ 
lines seuebene, tebediitie debe. e Improved Appearance e@ Reduced Weight 


e Greater Compactness 


These goals are identical with the advan- 
tages being secured with specially engineered 
Lamb Electric motors. 


Our 39 years of experience, covering practically all 
types of motor-driven products, is available to help 
you obtain these results. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


Parts designed for applications In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 
where space economy is of major 
importance, 





THEY'RE POWERING AMERICA'S itl PRODUCTS 


TTT EE OO 





iG JUNE 1954 213 








THAT FIT 


electrically 
mechanically 





















_costwise 


Over 5,348 standard Struthers- 
Dunn relay and timer types— 
each designed for a specific pur- 
pose—spell maximum efficiency 
and economy for the great major- 
ity of applications. 


Equally important, more than 
30 years of specialization in relays 


Dunn is uniquely fitted to recom- 
mend as well as to supply types 
that fit your particular applica- 
tion like the proverbial glove. 


SSUES FLL Be Le 


STRUTHERS-DUNN 


Oy, 








“li 
S 





5 _ —— 3 <a" 
"348 RELay TYPES } 





STRUTHERS-DUNN, INC., LAMB’S ROAD, PITMAN, N. J. 


ATLANTA® BALTIMORE *® BOSTON ® BUFFALO ® CHARLOTTE ® CHICAGO ® CINCINNATI 
CLEVELAND © DALLAS © DETROIT © KANSAS CITY * LOS ANGELES 
MINNEAPOLIS © MONTREAL *NEW ORLEANS *® NEW YORK * PITTSBURGH 
ST. LOUIS * SAN FRANCISCO *© SEATTLE ®* SYRACUSE * TORONTO 
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exclusively, means that Struthers- | 


E 


cost, and extended life, being oil and 


| grease resistant. The thin flexible wall 


of the plastic allows easy manipulation 
of the clip inside the insulator. Also, 
the insulators offer complete protec- 
tion against short circuits and elec- 
tric shock. Leads can be handled 
while “hot.” Applications include 
identification of test leads, for mark- 
ing 220-110 volt 3-line circuits, for 


| 3-phase circuit test work, and for 


| other uses. Mueller Electric Co., 

1557 G East 31st Street, Cleveland 
14, Ohio. 

e No. 53, Reader |r ry Facility, page 253 


SQUARE-WAVE GENERATOR 


Model HF-101 square-wave generator 
covers the frequency range from 5 
cycles to 5 me. Frequencies lower 
that 5 cycles or higher than 5 me 
can be obtained by the use of an 
external capacitator. Waveform sym- 





is adjustable. 
dances of 75 and 500 ohms are pro- 
vided. Rise time is approximately 0.02 
microsec. Power supply is regulated; 
a standby switch and indicator are 
included. Linear Equipment Labora- 


metry Output impe- 


tories, Brightwater Place, 
qua, L.I., N.Y. 


rcle No. 54, Reader 


Massape- 


ELECTRONIC RESISTANCE 
ANALYZER 


Primarily a high precision, general- 
purpose, resistance measuring labora- 
tory instrument, electronic resistance 
analyzer, Model KED-13, measures 
resistances ranging from 1,000 ohms 
to 111 megohms, to within 0.1 per 
cent. The voltage coefficient of any 
resistor up to a capacity of 1.5 watts 
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You can depend on C.T.C. coils to 
give a steady, star performance. They 
won’t go dead despite threats of tem- 
perature, climate or vibration. And for 
= good reasons — 

he mounting stud of every C.T.C. 
coil is fastened to the ceramic body ina 
special way that does away with weak- 
nesses of ordinary coil fastenings. This 
special fastening makes C.T.C. coils 
vibration-proof. What’s more, their 
tightness is preserved in hot, cold, dry 
or damp weather. All C.T.C. coils are 
precision-made, of course, to meet in- 
dividual specifications — and to meet, 
or better, government specifications, as 
well. And continuous quality control is 
maintained. 

As a result, you get a guaranteed elec- 
tronic component — custom or stand- 
ard — whose performance you can de- 
pend upon. 

Precision-made C.T.C. components 
that benefit from C.T.C. high quality 
standards include terminals, terminal 
boards, capacitors, swagers, hardware, 
insulated terminals and coil forms. For 
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all specifications and prices, write 
Cambridge Thermionic Corporation, 
453 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Slug Tuned Coil Data: Single layer or pie type 
windings to your specifications. Forms of quality 
paper base phenolic or grade L-5 silicone im- 
pregnated ceramic. Mounting studs are cadmium 
—— brass; ring type terminals are silver plated 
»rass. All units include slugs and mounting hard- 
ware. One style (Type C) available with retaining 
collars of silicone Siveaien which permit 2 to 4 
terminals. Windings can be coated with resin 
varnish, wax or lacquer. 


New CST-50 variable ceramic capacitor surpasses 
range of capacitors many times its size. Stands 
only 1%” high when mounted, is less than \” in 
diameter and has an 8-32 thread mounting stud. 
A tunable element of unusual design practically 
eliminates losses due to air dielectric giving large 
minimum to maximum capacity range (1.5 to 
12MMFD). 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 
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The “NEW LOOK”’in ELECTRONIC. EQUIPMENT 
BEROUOH 1-P ceramic Power 
and Transmitting (OPOCITORS 


Radically different, H-P ceramic-dielectric capacitors serve heavy-duty 
functions heretofore limited to mica types. Now manufactured and 
distributed by Aerovox under license, being based on ceramic develop- 
ments by French engineers and scientists of the C.S.F. organization. H-P 
capacitors are particularly suitable for broadcasting, radio communica- 
tions, industrial high-frequency equipment and medical appliances. 
Tens of thousands such units are serving daily in Europe and even under 
the climatic extremes of Indo-China. 


In both disc (‘‘double-saucer”) and cylindrical (‘tubular’) ceramic 
dielectric bodies, H-P units are great space- and weight-savers (from 
50% to 90% reduction over corresponding micas.). Competitively 
priced. Provide complete independence from imported mica or other 
strategic materials. 





Other outstanding features: Ease of mounting; ease of wiring in series 
or parallel; very low inductance connections; exceptional immunity to 
humidity, heat, cold, atmospheric pressure; wide range of designs, sizes, 
capacitances, voltages. Radically different! 





Detailed technical data on request. Let our 
engineer-specialists collaborate in adapting 
H-P capacitors to your equipment for that 


AEROVOX cQRPORATION 


Get the FACTS! 


ems IO 


NEW BEDFORD, MASS. 





Hi-Q ACME CINEMA 
DIVISION ELECTRONICS, INC. ENGINEERING CO. 
OLEAN, N. Y. MONROVIA, CALIF. BURBANK, CALIF. ~ 


in Canade: AEROVOX CANADA LTD., Homilton, Ont. 
JOBBER ADDRESS. 740 Belleville Ave, New Bedford, Moss. 





can be determined down as low as 
0.00002 per cent per volt. The volt- 
age across the measured resistance js 
continuously variable in two ranges 
from 0 to 500 volts by a self-contained 
regulated power supply. Sensitivity of 
balance is within 0.04 per cent of all 
ranges. It is designed for 115-volt 60- 
cycle operation. The Kuljian Corp., 
Electronics Div., Philadelphia, Pa. 

No. 55, Reader Inquiry Facility 
MINIATURE PORTABLE 
INSTRUMENT 


Miniature portable d-c instruments, 
Model 281, incorporates a self-shielded 
mechanism and have an accuracy 
within 1 per cent. As a result of 
shielding provided by manufacturer's 
Core Magnet mechanism, a magnetic 
field created by a conductor carrying 
15,000 amp at a distance of 3 ft from 
an instrument causes a temporary error 


in indication of less than 1 per cent. 





The instrument can also be used in 
close proximity to magnetic materials 
without affecting their accuracy. 
Model 281 can withstand a dielectric 
test of 2600 volts, a-c rms, between 
‘case and terminals, applied in accord 
ance with ASA specifications, Scales 
are hand-calibrated. Instruments are 
supplied in a wide variety of ranges 
in single and multiple-range  volt- 
meters, ammeters, and volt-ammeters. 
Dimensions are: 4% x 4% x 1% in. 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, 
N. J. 
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Multiple Reprints 


Each of the six Multiple Reprints 
now available (see reviews on 
page 255) is obtainable at reduced 
cost in quantity; grouping of or- 
ders saves handling and shipping 
expense. 


For quantity prices and ordering 
information see page 252. 
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whatever the job... 
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TEMPCLAD 
GLASS BRAIDED 
LEAD WIRE 


Primary insulation is 
Tefion; secondary in- 
sulation is Teflon- 
impregnated glass 
braid. A stranded 
construction with un- 
usual abrasion resist- 
ance. Non-flammable. 


see {7 below 


From the list below select the 
wire which meets your needs: 


TEMPRITE TEFLON MAGNET WIRE — 
Sizes from 14—50 AWG incl With- 
20) @ 
heavy, triple or quad 


stands temperatures from 
—260 C. Single 
thickness 


TEMPRITE-X SPECIAL TEFLON MAGNET 
WIRE—Same characteristics and sizes as 
regular Temprite magnet wire, but spe- 
cially processed for severe applications 


THERMALON SILICONE MAGNET WIRE 
— Sizes from 14 — 50 AWG incl. Used 
for temperatures from —54 C—180 C. 
Made in single or heavy thickness 


TEMPVAR W.A. ENAMEL MAGNET WIRE 
—Sizes from-14—50 AWG incl. Excel- 
lent physical and electrical properties 
Standard 


is impervious to Freon 22 
Py ele lame se la ied 


TEMPRENE TEFLON HOOK-UP WIRE — 
Sizes from 30—10 AWG incl. Unaffected 
by temperatures from —90 C—260 C 
Saati tateee ttt aie ele) ee LL 
commercial solvents. Solid colors or spiral 
striped in 55 different color combina- 
tions. Made to meet MIL-W-16878A 


TEMPREX TEFLON EXTRUDED HOOK-UP 
WIRE—Sizes from 30—10 AWG incl 
Types E and EE of MIL-W-16878A in 
14 solid colors. Same characteristics as 
taal la tal 


TEMPCLAD TEFLON-FIBERGLAS LEAD 
WIRE—Sizes from 30—8 AWG incl. Made 
to MIL-W-7139, for temperatures from 
—90 —260 C 


mum abrasion protection or resistance 


Suitable where maxi- 


to mechanical stress is required 


RETEP TEFLON SATURATED GLASS BRAID 
LEAD WIRE—Low cost, low voltage push- 
back type for the range—90 C—260 C 
Retains flexibility after impregnation 


NEBROC TEFLON-FIBERGLAS LACING 
CORD—Developed especially for wiring 
harnesses or coil tying. Made in sizes 
from .009 —.076 and in tape form 


TEMPTUBE TEFLON-FIBERGLAS TUBING 


Abate) ime meee OM Tiers eli ia-1t-t- Mel 


high dielectric and maximum abrasion 


resistance. Colors on request 


ring specification 


I TEMP 
WIRES 


26 WINDSOR AVENUE 


MINEOLA, LONG ISLAND 
SPECIALISTS IN HIGH-TEMPERATURE INSULATION 


Literature for the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 253. 


SERVO MOTORS-—Three basic sizes 
of miniature servo motors and _ tach- 
ometer generators are described in 
an illustrated 4-page catalog. Motors 
have a diameter ranging from 0.980 
to 1.70 in., and are designed for use 
at 60 and 400 cycles at 26-115 volts. 
Design features, including the em- 
bedment of motor and generator 
stators, are covered; dimensional 
drawings are included. G-M_ Labora- 
tories, Inc. 

ir No. 57, 


SELENIUM RECTIFIERS — Illus- 
trated 24-page catalog provides data 
on an extensive line of selenium rec- 
tifiers, including half-wave cartridge- 
type rectifiers with pigtail leads, fer- 
rule-type half-wave models, and 
hermetically sealed rectifiers. Tabu- 
lated are models for inputs up to 
260 volts. Illustrated case histories 
are provided. Also included are volt- 
age curves, circuit diagrams, and ref- 
erence material. Radio Receptor Co., 
Inc. 
No. 58, Reé 


MINIATURE DIFFERENTIAL — 
Two-page bulletin describes a %%s-in. 
mechanical computing differential 
that performs additive and substrac- 
tive operations in a working circle of 
1 in. max diam. Lost motion does not 
exceed 12 min; breakaway torque is 
as low as “400 oz-in. Performance 
curves, specifications, and other data 
are provided. Ford Instrument Co. 
No. 59, Reader 


BIMETAL DISK THERMOSTATS— 
Type M bimetal disk thermostats for 
use in appliances, electronic devices 
and apparatus are described in an il- 
lustrated 2-page bulletin. Hermetical- 
ly sealed and semi-enclosed styles are 
covered. Principles of operation, rat- 
ings, typical performance curves, and 
other data are covered. Stevens Mfg. 
Co., Inc. 
No. 60, 


SILICONE RUBBER Reference 
guide to 30 of the most popular Silas- 
tic stocks and pastes is identified 

Silastic Facts 9-334. It briefly de- 
scribes each raw stock; giving its 
leading characteristics, useful tem- 
perature range, suggested applica- 


ELECTRICAL 


tions, and recommended fabrication 
methods. Also listed are typical prop- 
erties of finished parts. Data are pre- 
sented mainly in tabular form. Dow 
Corning Corp. 

No. 61, R« 


STAINLESS STEEL SELECTOR- 
Constructed in slide rule form, selec- 
tor chart indicates the type of stain- 
less steel recommended for most re- 
quirements. One side compares the 
physical, mechanical, and elevated 
temperature properties of stainless; 
the reverse side lists such characteris- 
tics as resistance to corrosion and scal- 
ing, machinabilitv, weldability and 
hardenability. Crucible Steel 
pany of America. 
No. 62, | 


Com- 


INSULATING VARNISHES—Help- 
ful charts and a section on the use 
and application of insulating varnishes 
are included in a catalog providing 
data on the properties and character- 
istics of a variety of established and 
newer types of insulating varnishes. 
Included are: a baking varnish for 
temperatures up to 180 C., internal 
curing varnishes, red enamel, and 
other types. Irvington Varnish & In- 
sulator Co. 

ir No. 63, 


HYDRAULIC OIL SELECTION — 
Use and selection of hydraulic oil are 
discussed in an illustrated 16-page 
catalog. Covered are performance 
properties, physical specifications, vis- 
cosity, and additives. Also discussed 
are other factors affecting hydraulic 
oi] performance, including operating 
temperature, contamination and foam. 
Additional reference 
provided. The 
Co. 


material is also 
Denison Engineering 


No. 64, Ré 


FLUSH LATCHES—Flush-type _trig- 
ger action latches for use on indus- 
trial equipment are 
14-page catalog. Included are push- 
button, spring-loaded, channel, self- 
closing latch with handle, and other 
types. Flush hinges are also available. 
Typical applications are shown; di- 
mensional and other illustrations are 
included. Hartwell Co. 

No. 65, Reader Inquir 


described in a 


TRANSFORMERS, REACTORS — 
Custom-made transformers, reactors, 
chokes, special windings and_ elec- 
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tronic devices are described in an 
illustrated 6-page brochure. Data are 
also presented on manufacturer’s im- 

pregnating and other facilities. A 

check list for drawing up specifica- 

tions is provided. The Electran Mfg. 

Co. 

le No. 66, Reader Inquiry F 





FLEXIBLE SHAFTS, COUPLINGS 
Designed —Sixteen-page catalog describes flex- 
especially for ible shafts ranging in size from % to 

Ty aT eal LZ 43 in. Also described are 29 flexible 
shaft casings, as well as over 100 
, components, including terminal fit- 
e Rugged Steel Frame \ @ Maximum Life Springs tings, casing ferrules, and nuts. De- 
provides rigidity i 23 —corrosion resistant. sign data and dimensional drawings 


end dimensional @ Palladium contacts. | are included. wapine Mis, Co. 
stability. | fuk a. ae. be 






































































Long frame type, commonly referred Springs of special alloy of nickel silver, | COIL WINDING MACHINES — 

to as a Telephone Switchboard Jack. produced in precision designed dies, | Containing 46 pages, catalog de- 

Rugged steel frame, produced in spe- insure maximum spring life. | scribes machines for winding a variety 

cially designed dies—press welded to Welded cross-bar palladium contacts. of coils, including toroidal, trans- 

provide the rigidity and dimensional Finishes and insulations meet the former, bobbin, solenoid, variable 
stability so important in Communica- exacting requirements of the military pitch, lattice-wound universal and 
oon Gack Fonehs. specification JAN-J-641. field types. A variety of accessories 
are also pictured and described. One 
Write for special bulletin No. S-520. page is devoted to winding formulas. i 

EY bee Ua YR | Geo. Stevens Mfg. Co., Inc. 

Canadian representative pe en RORY re Ree wae 
1324 N. Halsted St. ae PRINTED CIRCUITS—Facilities for | 


: Torente 28, Cenede yroducing printed circuits by the 
hicago 2 ’ il. Phone: Waverly 4761 I I : : 
photo-etch and other processes is 


pointed out in a 4-page brochure that 
describes available base materials and 
other pertinent data. Wiping contact } 
switches, automatic business machine 
cards containing silver conducting 
lines, and other printed circuits are 
typical of the parts produced. Cen- 
tronics Corp. 

Circle No. 69, Reader Inquir 


. ° ° | WIRES AND CABLES-In a_ 140- 
The Finest of Laminated Materials. * page catalog, data are provided on 
‘insulated wire and cables for control 


We are providing manufacturers with a complete line of precious and machine tool wire, portable cords, 


metals laminated to non-precious base metals made to their exact speci- and cables for various applications. 
eee wpm the following limitations: | Properties and characteristics of avail- 
SHEET STOCK: Maximum width—5” | able insulation are discussed and spec- 

Minimum width—'4", | ifications and ratings presented in 

Thickness—down to .003” tabular form. Data are also provided 

TUBING: Maximum diameter 1” x .050” wall | on insulated aluminum conductors. 


| 
WIRE: All sizes down to .0045” diameter also Unite d States Ramer: Co. 
squares, rectangular and odd shapes. | Circle No. 70, Reader Inquiry ilit 


In addition to laminated materials we also furnish alloyed gold and 


silver in sheet, wire or tubing form. : ; yee 
| scribes the production and application 


O-RINGS-Sixteen-page brochure de- 


The many varied applications of our materials cannot be listed here, 
but you are cordially invited to inquire for infor- 
mation regarding your requirements. 


of injection-molded rubber O-rings. 
Covered are O-ring sizes, variable 
| tolerances, dimensional data for in- 
stallation of standard size rings, and 
The Home of IMPROVED Service | methods of utilizing O-ring sealing 
Rhode Island’s largest manufacturer | properties. Illustrations are included 

of Laminated Metals | and company facilities described. 


—— | Minnesota Rubber & Gasket Co. 
The IMPROVED SEAMLESS WIRE COMPANY  .. | Circle Ne. 71, Reader Inquiry Fo age 253 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island CAM CLUTCHES-Series 200 cam 


clutches for indexing, overrunning, 
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MORE POWER 
IN SMALLER FRAMES 


SAVE 


SPACE LESS 
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NEW 


- Thanks to new techniques developed in the last several years, this smaller power package 
combines improved performance with even greater Century dependability. 


Here's What New Techniques Deliver... 
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Form ‘‘F’’ 
Fractional H.P. Motors 


NOW AVAILABLE IN % TO % H.P. 


Better magnetic characteristics for the motor because of more 
uniform silicon laminated steel in magnetic cores. 


A high dielectric and increased abrasive resistance qualities 
result from improved plastic insulated wire in the coils. 


Important slot space is saved by improved plastic slot 
insulation. Extremely tough with higher dielectric resistance. 


Unusual resistance to abrasion, moisture and heat is 
provided by improved thermal setting plastic varnish insulation 
on windings. 


Squirrel cage rotors are more uniform because of improved 
high-pressure die-cast aluminum rotors. Individually, 
dynamically balanced. 


Increased cooling ability is provided by improved ventilation. 


These new Century Motors incorporate all mechanical features 
proved effective in thousands of varying applications. 


For full details on Century Fractional H. P. Motors—write for 
bulletin 1-5 Page 1. Century also offers a wide range of types 
and sizes in ACand DC...1/8 to 400 H.P. 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 832 
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and backstop machine-drive applica- 
tions are described in a 4-page cata- 
| log. Specifications are given for seven 
| models having torque ratings from 10 
to 500 ft-lb. The cam clutches are 
furnished without inner races and are 
designed to be mounted directly 
shafting. Morse Chain Co. 
e No. 72, Reader Inquiry Facility, page 253 


CYCLE CONTROL TIMERS—Ap- 
plications of timers in automatically 
controlled machines are described in 
an illustrated 12-page booklet that 
discusses the advantages of timers, 
| their two main classifications, and 
their applications. Data are also pro- 
| vided on an extensive variety of reset 
and repeating cycle timers. Design 
| features, specifications, and uses are 
covered. Eagle Signal Corp. 

Circle No. 73, Reader Inquiry Facility, page 253 


SELENIUM RECTIFIER HAND- 
BOOK—Reference material contained 
| in a 72-page handbook on selenium 
| rectifiers covers their characteristics, 
manufacture, application and_ cir- 
cuitry. Complete specifications are 
presented on a wide variety of rec- 
tifiers, including low-current bridge 
selenium rectifiers, high-voltage half- 
wave selenium rectifiers, power types 
and embedded rectifiers. Sarkes Tar- 
zian, Inc., Rectifier Div. 

ircle No. 74, Reader Inquiry Facility, page 253 





JiC CONTROL PANELS — Illus- 
| trated 4-page brochure describes fa- 
cilities for designing and building ma- 
chine tool control panels to JIC or 





Do you have an electrical problem where low-cost reliable customer's specificaions. Illustrations 
hermetic sealing is a must, to... | show typical enclosures, arrangements 
i a ee lee . of components and block style of 
e come highly diffusive gases or liquids, including the wiring used. Mentioned is availability 
— Pe ce | of special-order motor control centers 
@ maintain desired pressures .. . | and pushbutton stations. Machine 

@ retain electrical efficiency under adverse environmental *Tool Electric Corp. 
conditions? Circle No. 75, Reader Inquiry Facility, page 253 

The Lundey line of hermetic terminals is the answer to the s 
design engineers’ increasing demand for reliable terminals for BERYLLIUM COPPER PROPER- 
hermetic sealing. | TIES—Temperatures as low as —300 


F do not adversely affect mechanical 
| properties of beryllium copper. Text, 
tables and curves showing result of 
first complete study of effect of low 
temperature on beryllium copper are 
contained in a 4-page technical bul- 
letin. Other results obtained are 
given; properties of the alloy are de- 
| scribed. The Beryllium Corp. 

| Circle No. 76, Reader Inquiry Facility, page 253, 


With over ten years of successful performance for highly critical 
military as well as industrial applications, Lundey designs have 
met unusual specifications, including such requirements aS «4% om 








@ excellent resistance to thermal and mechanical shog# 
@ high current and voltage. 
@ wide ranges of temperature and pressure. 
@ ease and simplicity of installation. 
Why not let Lundey Associates help you solve your next 
hermetic sealing problem? 1 
Lundey terminal 4780-25W. Designed for heavy-wall sea ‘ 


compressor units. Current capacity 100 amperes, continuous. 
rating, 5000 volts, test. 





FHP DRIVE—Designed for applica- 
| tions 2 cern controlled adjustable 
| speed, the Ajusto-Spede is an integral 
| combination of a-c constant speed in- 


695 MAIN STREET | duction motor, eddy-current coupling, 
WALTHAM .54 | 2nd electronic speed control. Eight- 
MASSACHUSETTS | p2ge booklet describes principles of 

: operation, method of speed control, 

| and special features, including light 
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A large aircraft company...“Our vendor analysis for past year (thou- 
sands of tests) shows zero rejects.” 


A large electric company... “Consistent quality has placed you as our 
#1 source... are grateful for the aid you have given our own quality 
control staff.” 
A large military electronics company...“Switching from former vendor 
to UTC has saved us 18% of transformer and filter cost by reducing 
manufacturing costs.” 
A large instrumentation company...‘We haven't had one field failure 
in fifteen years’ use of UTC parts*.” 

*Over 100,000 units. 
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EVEN I CAN REPLACE 
RECTIFIERS / 





PLUG-INS 


THE UNIVERSAL SELENIUM RECTIFIERS 








Rectifier failures are infrequent—BUT—here is a 
power rectifier that can be replaced on a moment's 
notice without tools. Bring your equipment up to 
date by installing Sarkes Tarzian Plug-In Rectifiers. 
Our engineers will design these rectifiers for your 


application. Please send us your requests. 


New 72-page Selenium Rectifier Handbook Avail- 
able, Latest Engineering Information. Send For 
Your Copy. 





RECTIFIER DIVISION 


415 N. College Ave., Dept. M3, Bloomington, Indiana 
In Canada — 50 St. Clair Ave., N. W., Toronto 








weight and a speed stability of +2 
per cent of top speed at any point 
within the range. Available models 
have ratings from % to %4 hp. Dy- 
namatic Div., Eaton Manufacturing 
Co. 


e No. 77, Reader Inquiry Facility, page 253, 


ANNUNCIATOR SYSTEMS — Illus- 
trated brochure describes an _ auto- 
matic, self-policing annunciator sys- 
tem for industrial alarms that consists 
of three standard units, including a 
sealed two-relay plug-in. Design fea- 
tures enable it to signal its own failure 
as well as system defects; an auxiliary 
set of NO and NC contacts make 
possible additional applications. Typ- 
ical wiring diagram and other illus- 
trations are included. The Scam In- 
strument Corp. 

le No. 78, Reader Inquiry Facility, page 2 
FLOW METERS — Types of flow 
meters described in 58-page Catalog 
2320 include indicating, recording, 
integrating and controlling  instru- 
ments of both evenly graduated and 
square root types, as well as area 
meters and differential converters. 
Data are also included on primary ele- 
ments and accessories. Reference ma- 
terial is included. Industrial Div., 
Minneapolis-Honeywell Regulator Co. 

rcle No. 79, Reader Inquiry f 


DRY FILM LUBRICANTS — File 
folder explains reasons why manufac- 
turers dry film lubrication solves 
lubrication problems due to extreme 
heat, excessive cold, inaccessibility, 
high speeds, high loads, galling, seiz- 
ing and excessive wear. Technical 
data, advantages and applications are 
presented in  question-and-answer 
form. Case histories are included. 
Electrofilm, Inc. 

Circle No. 80, Re 


VARIABLE PITCH SHEAVES; 
DRIVES—Text, drawings and _ tables 
provide data on variable pitch sheaves 
available in seven standard sizes from 
3 to 8 in. OD. Capacities range from 
Y% to 15 hp. Design features, advan- 
tages and typical installations are de- 
scribed. Availability of special drives 
is also discussed and six case histories 
included. Speed Selector Inc. 

Circle No. 81, Reader Inquiry Facility 


INDICATING RECORDER — Elec- 
tronic indicating-recorders (both po- 
tentiometer pyrometer and resistance 
thermometer types) that record tem- 
perature in 19 standard ranges up to 
3000 F are described in an 8-page 
catalog. Applications include — the 
measurement of speed, d-c voltage, 
strain, and other measurements that 
can be converted to a change in re- 
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Dy You can end production headaches, increase manufacturing profits, and sell quality-built 

products, by using G. P. & F.’s complete fabricating and finishing service. Scores of America’s 

1 | leading firms use and recommend our service for hundreds of highly diversified items— 
including everything from parts for automobiles to home appliances—or from coin-operated 
dispensers to office equipment. 


5 WE FINISH AND ASSEMBLE--- Wecan handle your complete job—from start to finish. We specialize 


Ss in medium and large sized seamless drawn metal stampings—but 
S our service also includes forming, welding, galvanizing, polishing, 
n vitreous enameling, spray painting, and complete assembling. 
n 

r ALL UNDER ONE ROOF ----- Not only do we relieve you of production details and responsibilities, 


but we also increase your profits by reducing shipping time and 
transportation costs on your contracted parts. All work is done 
° under one roof in our centrally located Milwaukee plant. And, 


if you wish, we can package your products, and ship directly to 
e ( | es 3 & 


your customers ! 
SINCE 1880 


MILWAUKEE 





GEUDER, PAESCHKE & FREY CO.. 
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sistance or d-c millivoltage. Accuracy 
is +% of 1 per cent of scale span. 
Thermo Electric Co., Inc. 

Circle No. 82, Reader Inquiry Facility, page 253 
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INDUSTRIAL PLASTICS — Sixteen- 
page booklet describes grades, prop- 
erties, fabrication and use of lami- 
nated plastics sheets, tubes, rods and 
special shapes. Available are both 
thermoplastic and thermosetting 
types, the latter being made of spe- 
cial phenolic resins. Performance rec- 
ord of plastics bearings are described 
and manufacturer’s facilities for prod- 
uct development are mentioned. Jo- 
seph T. Ryerson & Son, Inc. 

No. 83, Reader Inquiry Facility, pag 3 


ADHESIVES FOR MYLAR—Recom- 
mended adhesives for bonding mylar 
| to paper, aluminum foil, steel, vinyl, 
| and polyethylene, together with the 
characteristics provided by the adhe- 
og sive, are listed in tabular form in a 
zs 2-page data sheet. Of particular inter- 
” est is adhesive L272 which provides 
J b i e Fl c © | high temperature resistance in elec- 
trical applications, as well as other 


DRY TYPE desirable characteristics. Rubber & 


Asbestos Corp. 
TRANSFORMERS a i a a Si 


MICROMICROAMMETER — Use of 
Model 2008 decade shunt converts 
manufacturer's Electrometers into a 
wide-range micromicroammeter with 
10 current ranges, permitting full- 
scale readings from 2 milliamp to 2 





Quiet and efficient, they provide the easi- 
est, quickest and most economical means 
to modern industrial load distribution. 
Suitable for platform or wall mounting, 
they eliminate long secondary runs and do 
not require enclosures or specially con- 
structed vaults. Compact design saves 
space and installation is simplified by utili- 
zation of integral cable compartments. 
Installation at load centers improves 


| micromicroamp. The 2-page bulletin 
provides specifications, and schematic 
diagrams of such typical uses as 
measurement of capacitance, and _ in- 
sulation leakage current and _resist- 
ance. Keithley Instruments. 





rcle No. 85, Reader Inquiry Facility, page 253 
regulation and reduces light flicker. Low TYPICAL SINGLE PHASE x . 
losses decrease operating costs and main- INTERNAL CONSTRUCTION POLYESTER RESINS—File folder 
tenance of oil is eliminated. Available in CDC-254 includes a technical report 


on polyester resins developed for low- 
pressure fabrication of reinforced plas- 
tics, as well as data sheets on three 
polyester resins. Included is a poly- 
ester laminating varnish, AR499, suit- 
able for impregnating and coating 
glass fiber strands and fabrics, AR403, 
a rigid type, general-purpose resin, 
and on AR401. Chemical Div., Gen- 
eral Electric Co, 

e No. 86, Reader Inquiry Facility, page 253 


all voltage classifications up to 15 KV in 
standard sizes, 5 VA to 1000 KVA or 
built to specifications. Our engineers will 
be glad to discuss your requirements. 


Reduce operating costs and modernize... 
Specify JEFFRIES DRY TYPE TRANSFORMERS 


Write for additional information 
and Catalog. GIANT BOLTS — Four-page _ illus- 
trated folder describes giant cap 
screws of heat-treated alloy steel de- 
signed for use on machine tools and 









ee ee re — | large presses. Standard lengths range 
JEFFRIES TRANSFORMER co. | up to 12 in. and diameters to 3 in.; 
SUBSIDIARY OF LEACH CORPORATION 


1710 East 57th Street, Los Angeles 58, California 
Phone LOgan 8-3436 


special lengths range up to 36-in. The 
socket-head fasteners can be counter- 
sunk and used in flush design. Cov- 
MANUFACTURERS OF DRY TYPE TRANSFORMERS & ELECTRICAL WINDINGS ered are specifications, and prices for 
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ELECTRONIC DEVICES—YOUR FIRST STEP TOWARD AUTOMATION 


G-E Electronic Timers Protect 
Machines and Speed Production 





Pika pa, 


Cross Aisle 


ee 


Reverse Current 


Electroplating 
Both 






Contactor 


Automatic Machine Protection 
Here, a G-E Electronic Timer helps 
protect punch press dies against dam- 
age which might occur if a piece were 
not ejected. Each time a piece is ejected 
it passes over a limit switch which acti- 
vates the timer. If pieces continue to 
pass over the limit switch at the proper 
rate, the press will continue to operate. 
Should a piece fail to be ejected, the 
timer will “time out,”’ automatically 
shutting down the press. 


Safer, Faster Warehouse Flow 

Here, ina busy warehouse, the main and 
cross aisles carry many fork trucks. Red 
lights at all intersections warn cross 
traffic when other trucks are approach- 
ing. As a truck operator starts down a 
main aisle he pushes a button turning on 
the lights and starting the timer. After 
time set on timer dial elapses, lightsturn 
off and cross traffic resumes. Thissystem 
has speeded flow and reduced accidents. 


Accurate Reverse Plating Time 

Here, a G-E Electronic Timer provides 
accurate time control for reverse electro- 
plating. Reverse plating improves plate 
surface and reduces polishing necessary 
for the finished piece. It should, however, 
be accurately and automatically timed 
for best results. ThisG-E timer is giving 
excellent, 24-hour-a-day service be- 
cause of its high quality components and 
heavy-duty contacts whichare good for 
at least a million operations at full load. 









PERFORMANCE FEATURES 
Excellent Repetitive Accuracy 
High-quality capacitors hold accu- 
racies within + 2% of dial setting, 
independent of normal tempera- 
ture changes. 










Three Time Ranges Available 
.06—1.2, .6—12, 6—120 seconds, 
each continuously adjustable 
through a 20:1 range. 









Two Types of Operation 

Can be connected for immediate 
or delayed start. 

High Contact Rating—10 Amps 
Long life, more reliability —one 
million operations at full load... 
up to 10 million at less load. 
Handles motor starters to NEMA 
Size 3, starts f-hp motors directly. 










Remote Control 

Timing potentiometer and dial 
assembly may be located where 
most convenient. 







Construction 
High quality components, con- 
servatively rated for top per- 
formance and long life. 













PHOTOELECTRIC RELAY CR7505-K 100 


One of a complete 
line of devices for 
all photoelectric 
applications. Inex- 
pensive, has broad 
application. Bulle- 
tin GEA-3533D. 





ELECTRONIC RELAY CR7511-A126G2 


Sensitive to circuit 
resistance changes, 
this versatile relay 
is used for control- 
ling liquid levels, 
sorting, etc. Bul- 
letin GEA-5893. 
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FOR MORE INFORMATION, contact your nearest G-E Apparatus Sales Office or authorized 
G-E distributor, or write General Electric Company, Section B790-3, Schenectady 5, New York, 


for the following bulletins: 
GEA-5255B, Electronic Timer 
GEA-3533D, Photoelectric Relay 
GEA-5893, Electronic Resistance-sensitive Relay 


Name Title 
Company 

Address 

City ; : State 
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Balls 
of Steel 
Brass, Bronze |) for 


Monel Metal —) 2" ¢ 
© Quarter 


and = Century 
Stainless 


Steel 


CF 
SINPOM STEEL BALL Co. 


nae Independent and Exclusive Metal Ball Manufacturer 


1850 South 54th Avenue, Cicero 50, Illinois 


Pacific Coast Representative: R. J. SCHENK, 716 South Main Street, Santa Ana, Cal. 
Southwestern Representotive: E. E. GRAHAM & CO., 3902 Navigation Blvd., Houston 3, Texas 
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fasteners with diameters of 1%, 1%, 

iy and 1% in., in lengths up to 12 
. Standard Pressed Steel Co. 

ircle No. 87, Reader Inquiry F 


MOLDING NEWS-—Entitled, “Bake- 
lite Molding News,” 4-page monthly 
publication devotes its first issue to a 
description of a new versatile general- 
purpose phenolic molding compound. 
Function of the new publication is to 
report on company’s resins and com- 
pounds, as well as on industry de- 
velopments. Bakelite Co., Div. of 
Union Carbide and Carbon Corp. 
No. 88, Reader Ing t 


COMBUSTION SAFEGUARDS — 
Bulletin 9604 describes miniature 
flame rod assemblies, photocell units, 
pilots and other components in manu- 
facturer’s Protectoglo combustion 
safeguard systems for industrial oil- 
and gas-burner applications. Specifi- 
cations, dimensions, applications and 
other data are provided. Industrial 
Div., Minneapolis-Honeywell Regu- 
lator Co. 
No. 89, 


TOGGLE SWITCHES—Twelve-page 
catalog No. 73A describes 19 snap- 
action toggle assemblies and over 90 
AN and JAN approved designs, in- 
cluding assemblies that will control 
from 1 to 24 electric circuits. In 
cluded in the line are subminiature, 
hermetically sealed, 3-pole, 4-pole 
and other models. Micro, Div. of 
Minneapolis-Honeywell Regulator Co. 
Circle No. 90, 


ABSOLUTE D-C POWER SUP- 
PLIES—Long-time stability of abso- 
lute d-c power supplies, described in 
a 4-page brochure is +100 parts per 
million. Load regulation factor is 
+0.01 per cent. Supplies are so de 
signed that a number of complex cir 
cuits may be operated from them 
without cross-coupling. Other design 
features, specifications and applica 
tions are given. Kalbfell Laboratories, 
Inc. 
e No. 91, Re 


MINIATURE TRANSDUCER- Mini- 
ature gage pressure potentiometer, 
available in standard ranges from 
0-100 to 0-5000 psi, is described in 
a 4-page brochure. Detailed specifica- 
tions cover linearity, hysteresis, reso- 
lution, life expectancy and effect of 
vibration, acceleration and tempera- 
ture. Diagrams, curves, and other il- 
lustrations provide additional infor- 
mation. Bourns Laboratorie S. 
No. 92, Reader |r 


V-BELT DRIVE——Six-page interim 


bulletin provides in condensed form 
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the best running mate your product can have- 


} | lid g a 7 P x 7 C= 
lev : = . | » 
BQ ee ¢ T 
kein arret : aes : | [ (74> gee & © ie ee 
i L YY =p Y a 


| F Y + \ g- | } Qe | KY Every Delco motor, large or small, 
/ _—— 


+r 
nea ee 


I is engineered and built to assure 
= the uninterrupted usefulness of 
\ i the product it ultimately will 


i — ois f bo) |i mx serve. In the wide range of Delco 
| ‘ a ZL A] | fractional and integral motors, 
| | l 3 ge A | you can be sure that you will 


> > find the best running mate your 
| | product can have. 


| POSS DELCO PRODUCTS 


, To i DIVISION OF 
| /, \ GENERAL MOTORS CORPORATION 
~ f 
\ \ _ LLUO \ DAYTON 1, OHIO 


j 
f 
/ 
4 





/ ; - tH SALES OFFICES: 

te | Atlanta ¢ Chicago ¢ Cincinnati 
Cleveland ¢ Dallas ¢ Detroit ¢ Hartford 
Philadelphia ¢ St.Louis @® San Francisco 
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the NEW 


1/° MECHANICAL 
8 DIFFERENTIAL 


from 


FORD INSTRUMENT 
COMPANY 


® Operates in working circle of 1.000” max. diameter 

® Lost motion does not exceed 12 mins. 

® High sensitivity 

® Stainless steel throughout; resistance to wear and corrosion 
© Uses Zerol bevel gears. 

® Weight, with typical end gears, is less than one ounce 


The %” differential is the latest and smallest addition to 
the Ford Instrument line of single spider gear differentials. 
Engineered to highest military and commercial standards, 


this highly reliable unit provides extreme accuracy in addi- WRITE FOR 
tive and subtractive operations, while functioning with FULL DETAILS 
minimum friction and backlash. Fully illustrated data 


sheet gives perform- 
ance curves and char- 


: 2 
© FORD INSTRUMENT COMPANY <i. Pease 0 
31-10 THOMSON AVENUE s Dept. EM. 

_}| LONG ISLAND CITY, N. Y. 





you could make 
your own suit... 


But it’s better business to have an 
experienced tailor do it — right! 

Coils are the same way. Maybe you 
make your own — but usually we at 
Coto-Coil can make them for you 
faster, better and at lower cost. It’s 
our business to know the best types of 
materials for each type of coil. We 
have time-saving automatic equip- 
ment, the most modern testing de- 
vices. And we bring to your job 
nearly 40 years of coil design and 
manufacturing experience. 

Find out how this combination can 
save costs for you. 

Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. I. New 
York Office: 10 East 43rd Street, New 
York 17, N. Y. 


~ClS, 


2 ae 
Coto *<>’ Coils 
+, ~? 
U 
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the necessary information for the new 
method of calculating the horsepower 
capacity of a Texrope V-belt drive. 
The belt ratings resulting from this 
new method take into consideration: 
effect of belt length, ratio of the di- 
ameters of both the driving and 
driven sheaves on the horsepower rat- 
ing of the belt, and resultant belt life. 
Allis-Chalmers Manufatcuring Co. 

ircle No. 93, Reader Inquiry Facility, page z 


METAL MACHINABILITY-— Machin- 
ability of free-cutting brass is com- 
pared with that of leaded steel in a 
48-page booklet reporting results of 
tests made on the two metals. Factors 
of machinability, tool down-time and 
tools replacement, product quality and 
production rates were considered. Ac- 
cording to tests, machinability of free- 
cutting brass was superior to that of 
leaded steel. Titan Metal Manufac- 
turing Co. 

Circle No. 94, Reader Inquiry Facility, page 


BRACKET-MOUNTED SOCKETS-— 
Described in a 24-page catalog are a 
wide variety of bracket-mounted sock- 
ets designed for small lamps and used 
in various types of electrical appli- 
ances, instruments, and equipment. 
Sockets with either soldering termin- 
als or wire leads can be obtained in a 
variety of models, including miniature 
types and Navy specification sockets. 
Dialight Corp. 

Circle No. 95, Reader Inquiry Facility, page 


THERMOCOUPLE PROTECTING 
TUBES—Described in an_ illustrated 
brochure are thermocouple assemblies 
with metal-ceramic protecting tubes 
combining the thermal conductivity 
and shock resistance of metal with the 
corrosion and oxidation resistance of 
ceramic materials. Data are presented 
on three types of stocked thermo- 
couple assemblies available with the 
tubes. The Bristol Co. 

Circle No. 96, Reader Inqui f ity 


ALUMINUM IMPACT EXTRU- 
SIONS—Emphasis in 16-page booklet 
“Impact Fact Book,” is on manufac 
turer’s ability to produce heavy-duty, 
high-strength parts with intricate 
cross-sectional shapes, by impact ex- 
trusion. Text and illustrations describe 
the process, possible shapes, and typ- 
ical products. Data covers such de- 
sign considerations as mechanical 
strength of parts produced, alloy se- 
lection, recommended dimensions and 
tolerances. Aluminum Company of 
America. 
e No. 97, Reader Inquiry Facility, 


CAMS, CAMSHAFTS, CRANK- 
SHAFTS-~—Illustrated 12-page booklet 
is devoted to a series of cast histories 
showing how various design problems 
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LONG-TIME PLANNING at 





Roofing 


Culverts 





Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 

Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 

Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets and Plates 


Eave Trough and Conductor Pipe 


and Siding 


CORPORATION 


NEWPORT, KENTUCKY 


It takes long experience, engineering skill 
and careful planning to operate modern 
steel facilities such as this ‘reversing hot 
mill that converts ingot into coil in six 
minutes. Other long-time planning includes 
Newport's irrevocable policy of consider- 
ing regular customers an integral Pile of 
this business, with first claim upon its 
capacity in good times and bad. Newport 
makes steel to your exact specifications 
and ships it by rail, water or truck from 
the heart of the fastest growing industrial 
area in America. Let's discuss your require- 
ments and our facilities, and match them 














for our mutual benefit. 





me . 
eae wy 


ECONOMICAL WATERAIL DELIVERY 


Newport Steel is situated on the Mississippi-Ohio 
River system and the great Cincinnati rail hub. 
With the advantage of location, new river barge 
facilities and seven major railroads, Newport gives 
economical, dependable delivery to industrial 
areas throughout the Middle West and South 





| were solved by the use of Meehanite 
HT I nay A a 7 at T ‘al 0 4 | G ae m4 | cams, crankshafts, and camshafts. 
| Briefly discussed are the properties, 
a r | advantages and applications, of a few 
| if a iu a p a r | Ul 1 TT a r + a p | + he 0 f 9 of the types of Meehanite metal used 
a for such service. Meehanite Metal 

| Corp. 

rcle No. 98, Reader Inquiry Facilit 


GLASS - SILICONE LAMINATE — 
Properties of a glass-silicone laminate, 
G54, are indicated by means of a case 
history showing applications in sealed 
dry-type transformers. Available are 
barrier sheets (up to 36 x 72 in.), 
which retain a dielectric strength of 
500 vpm after complete curing for 
3 hr at 250 C. Other properties and 
characteristics are given. The For- 
mica Co. 
No. 99, Reader Inquiry Fa 


LIQUID - TIGHT CONNECTOR — 
Two-page bulletin describes the Se- 
ries CP connectors designed for use 
with liquid-type flexible conduit and 
constructed to meet UL and JIC 
standards. Features include a voltage 
drop of less than 10 millivolts and 









No matter what your particular applications problem in paper tubular positive seal and grip. Design fea- 
capacitors—Sangamo can meet your need. You can choose from the tures, available sizes and other data 
following types: are presented. The Pyle-National Co. 

“ e No. 100, R ' 


TELECHIEF—tThe premium tubular. Molded in 
Humiditite ...the Telechief offers amazing moisture CYLINDERS -— Illustrated 28 - page 
resistance—satisfactory high temperature operation up 
to 85° C. (Contact our engineers about operating prob- 
lems in the 100°—125° C range). 


catalog provides data on an extensive 
line of pneumatic and hydraulic cylin- 
- ders designed to conform to JIC 
standards. Bores range from 1'% to 
8 in. Data are presented on standard 
models and semi-standard combina- 
tions, as well as on design features 


REDSKIN—An industry standard. Gives depend- 
able Jong life operation at 85° C. The thermo- 
setting plastic case stands rough handling and the 
especially designed, flexible leads resist breakage ~~ 








—they can’t pull out. and specifications. A cross sectional 
view and a capacity chart are in- 
_» CERAMICHIEF—A ceramic-encased paper tubular. cluded. Ortman-Miller Machine Co., 

“  Here’s quality at a price. Try it for high moisture re- Inc. 

sistance—long life. Wax, Resinex, or Mineral Oil rcle No. 101, F 

impregnated. 85° C operation. The Ceramichief is ideal . 
for plastic imbedment circuitry. ELECTRONIC FACILITIES — Text 
BUCKSKIN—An economical cardboard- aie ~~ | and illustrations in an 8-page pam- 


phlet describe engineering, produc- 
tion and testing facilities for making 
electronic components and other units. 
Products shown include magnetic am- 
plifiers, high fidelity amplifier, coaxial 


encased paper tubular. Gives full Sangamo quality 
in applications where costs are a problem. Wax, 
Resinex, or Mineral Oil impregnation. Built to .-—~ 
pass requirements of RTMA Spec. REC-118A. 





P S. For extremely critical applications—don’t over- switches, and test chamber. Also avail- 
* look Sangamo Types SA through SM. These able are data sheets describing 
_. hermetically-sealed, metal cased tubulars are built to coaxial switches. Electronics Div., 
MIL-C-25A Specs. Engineering Bulletin TS-105 gives Thompson Products, Inc. 
o ' aa. ee eae Reece 
full information. e No. 102, 


SILENT CHAIN DRIVES—Features 
Thaste hohe and applications of a line of silent 
chain drives, available in a full range 
of types and sizes, are described in 
an illustrated 88-page catalog. ASA 
stock drives for normal requirements 
are listed in a 16-page section; an- 


; other section, consisting of 22 pages, 
SANGAMO ELECTRIC COMPANY outlines procedure for selecting chain 
drives to meet requirements. Also cov- 


$C54-10 MARION, ILLINOIS ered are drive components and acces- 
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To function effectively, a spring pin must drive easily into 
holes drilled to normal production tolerances, compressing 
as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin—must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 





Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins you 
buy for uniformity... uniformity of diameter and length, 
shear strength, hardness, insertion and removal forces, and 
recovery of diameter. 







a hinge pin 


a dowel a set screw 





? AL 
* hs 


Consgyotont 


queatey 


is as important 
in the pin as in 
the gear 


Rollpin has been tested many times—by many 
manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be—and should be — measured. We 
strongly urge that you test for quality when buy- 


ing spring pins. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 





| Dept. R28-622, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

| Please send the following free fastening information: 

| () Rollpin samples (] Here is a drawing of our product. 
| (© Rollpin bulletin What self-locking fastener would 
you suggest? 

Name_ ae ee 

| Firm = agian 
| 

Street ae aa —_—* 
| City ____Zone___ State 
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Mr. Frank B. Foster, Sales and 
Development Manager, 

Insulation Div. Chase & Sons, Inc. 
Randolph, Massachusetts 





See what 
CHASBESTOS and GLASTERRA 
can do for your electrical products 





CHASBESTOS and GLASTERRA are laminated Class “B” and 
“H” insulating materials designed to reduce cost and size 
of electrical equipment. They consist of various pyrolysis- 
resistant combinations of purified asbestos, duPont Mylar 
®, glass yarn or fabric and silicone varnish. 


BENEFITS — The high dielectric strength of these Chase 
materials allows fewer layers to be used, reducing time 
and labor in application. 

Because they permit operation at higher temperatures, 
you can redesign your equipment to make important sav- 
ings in space, weight and materials. 


Equipment longevity and efficiency is increased because 


of high dielectric and deterioration-resistant qualities of 
Chasbestos and Glasterra. 


USES — Available in sheets, rolls and tapes, Chasbestos 
and Glasterra materials are used for coil winding, layer 
insulation in dry type transformers and rectifiers, cable 
tape, ground and lead insulation in motors, to name a few. 


SEND FOR SAMPLES — Tell us your insulating problem. We 
will send samples and technical bulletins. Special com- 
binations can be developed for your particular need. Write 
Chase & Sons, Inc., Randolph, Massachusetts. 


FRICTION TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 

PLASTIC ELECTRICAL TAPE 

HIGH AND LOW VOLTAGE INSULATING TAPE 
RUBBER AND PLASTIC COATINGS 
CLASS “B” AND “H” INSULATION 


sories. Reference material is included. 


| Link-Belt Co. 


| ARMATURE 





rcle No. 103, Reader Inquiry Facility, page 2 
WINDER, TAPING 
MACHINE-Illustrated brochure de- 
scribes an automatic armature winder 
for armatures with up to a 3'%g»-in. 
diam and 10'%%4-in. core bar length. 
Data are also provided on automatic 
taping machines for applying over 
lapping windings on coreless coils. 
Principles of operation and specifica- 
tions are given. German-made ma- 
chines are available from American 
distributor. Rex Rheostat Co. 

Circle No. 104, Reader Inquiry Facility, page 


HERMETIC TRANSISTORS—Devel- 
opment of a surface barrier transistor 
for operation at 50 mc is one of the 
accomplishments briefly mentioned in 
a file folder, which discusses transistor 
characteristics and applications. Also 
included are three data sheets giving 
specifications and features of p-n-p 
junction germanium transistors, one 
for medium-power circuit use. Gov- 
ernment and Industrial Div., Philco 
Corp. 


Circle No. 105, Reader Inquiry Facility, page z 


PHENOLIC, BRASS LAMP SOCK- 
ETS—Sockets with phenolic and brass 
cases, having either push-button or 
universal lever control, are described 
in an illustrated 4-page catalog. Also 
listed are sockets with cord clamps 
and twin socket lamp assemblies. 
Construction details, specifications 
and special features are covered. Cut- 
away views and other illustrations 
are included. McGill Manufacturing 
Co. 


Circle No. 106, Reader Inquiry Facility, page 253 


GERMANIUM DIODES, TRAN- 
SISTORS—Data are presented in an 
8-page catalog on 32 germanium 
diodes, including 4 JAN types, as well 
as 9 hermetically sealed diffused p-n-p 
junction transistors. Feature of the 
line is the tapered body, which indi- 
cates polarity at a glance. Design 
features and suggested applications 
are given. Charts, voltage curves and 
diagrams are included. Radio Recep- 
tor Co. 


e No. 107, Reader Inquiry Facility, page 253 


POWER TRANSMISSION EQUIP- 
MENT-Variable speeds pulleys, wide 
V-belts and V-belt sheaves—as well as 
fhp tilting and standard adjustable 
motor bases—are among the products 


| described in an_ illustrated 44-page 


catalog. Data are also provided on 


| countershaft units, transmissions and 


| couplings. Complete specifications are 


provided and cross sectional diagrams 
and other illustrations included. Love- 
joy Flexible Coupling Co. 

Circle No. 108, Reader Inquiry Facility, page 253 
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Associations 





Los Angeles to Play 
Host to AIEE 

More than 2000 electrical engineers 
and scientists are expected to partici- 
pate in the combined summer and Pa- 
cific General Meeting of the Amer- 
ican Institute of Electrical Engineers, 
to be held in the Biltmore Hotel, 
Los Angeles, June 21-25. 

The technical program will cover 
practically every aspect of electrical 
engineering, with papers and sympo- 
siums on computers, electronics, com- 
munications, nuclear reactors, and 
other subjects. Among the talks sched- 
uled is an address by Walker L. 
Cisler, president of the Detroit Edi- 
son Co., on the present state of peace- 
time use of atomic energy. Mr. Cisler 
is one of the country’s leaders in seek- 
ing means to harness nuclear energy 
for industrial use. 

At the Annual Meeting, presided 
over by Elgin B. Robertson, Institute 
President, 1954-55 officers of the In- 


stitute will be announced by the com- 


mittee on tellers, which has been 
tabulating mail ballots from the 


48,000 members of the AIEE in prac- 
tically every country on the globe. 


Symposium on 
Information Theory 


The Professional Group on Infor- 
mation Theory of the Institute of 
Radio Engineers, in cooperation with 
the Research Laboratory of Electron- 
ics of the Massachusetts Institute of 
Technology, will hold a Symposium 
on Information Theory at MIT, Sept. 
15-17. The Symposium will be co- 
sponsored by the AIEE, the URSI, 
the Office of Naval Research, the Air 
Research and Development Com- 
mand and the Signal Corps Engineer- 
ing Laboratories. 

The program is planned specifically 
for specialists in the field. Further 
information may be obtained from 
R. M. Fano, Research Laboratory of 
Electronics, Massachusetts Institute 
of Technology, Cambridge 39, Mass. 


AGMA Meeting to 
Feature Symposium 

Highlight of the 38th Annual Meet- 
ing of the American Gear Manufac- 
turers Association, to be held at the 
Homestead, Hot Springs, Va., June 
6-9, will be a symposium conducted 
by the Gear Rating Coordinating 
Committee, under the title: “Fatigue 
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Strength Characteristics of Gear 
Teeth.” Panel members include: E. J. 
Wellauer, Falk Corp., D. W. Dudley, 
General Electric Co., and Wells Cole- 
man, Gleason Works. Papers will be 
read on: “The Span System of Meas- 
uring Involute Gear Tooth Size,” and 
“A New Look at Wormgear Hob- 
bing.” 

Other activities will center about 
meetings of the Gearing Committees, 
most of which have active projects 
under way for new or revised stand- 
ards. 

At the Annual Banquet, the 1954 
“Edward P. Connell” Award will be 
presented to Admiral Lee (USN Re- 
tired), vice-president, Gibbs & Cox, 
Inc. 


Hibsman Takes Over as 
AIEE Secretary 


Nelson S. Hibshman took office as 
Secretary of the American Institute of 


Electrical Engineers on May 1. He 





NELSON S. HIBSHMAN 


acted for the first time in his new ca- 
pacity at the North Eastern District 
Meeting of the AIEE, held in Sche- 
nectady, May 5-7. 

Mr. Hibshman succeeded H. H. 
Henline. A former Dean of Engineer- 
ing at Pratt Institute of Technology, 
Brooklyn, Mr. Hibshman has been a 
member of the Institute since 1927. 
He was elected a Fellow of the In- 
stitute in 1941 and 
president in 1941-42. 

Mr. Hibshman was graduated from 
Pennsylvania State College with a 
degree in electrical engineering, and 
has served on the faculty at Lehigh 
and later at New York University, 
where he became professor and head 
of the electrical engineering depart- 
ment. He served as dean of engineer- 
ing at Pratt Institute from 1944 until 


served as vice 
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plastics? 





reach for your Product Design File 





“...@ great time-saver* 


These manufacturers’ catalogs are 
instantly available in Section 1C and 
1D of your Product Design File: 


Anchor Plastics Co. 
Bakelite Div., 
Union Carbide and 
Carbon Corp. 
Bolta Products Sales, Inc. 
Cast Optics Corp. 
Continental-Diamond 
Fibre Co. 
Dow Chemical Co. 
du Pont de Nemours, 
E. L., & Co., Inc. 
Polychemicals Div. 
Durez Plastics and Synthane Corp. 
Chemicals, Inc. U. S. Rubber Company 
Farley & Loetscher Mfg. Co.| Westinghouse Electric Corp. 


Formica Company 


General American 
Transportation Corp. 


General Electric Company 
Koppers Company, Inc. 
Mica Insulator Co. 
National Vulcanized 


Fibre Co. 


Plexiglas Div., 
Rohm & Haas Co. 


Regal Plastics Co. 


In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics, 
performance and use. 


Sweet’s Catalog Service 


Division of 
F. W. Dodge Corporation 


119 West 40th Street, 
New York 18, N.Y. 
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it’s meWeeee 


for 
improved connector 
fiquid-tight flexible conduit 


(Secltite or equivalent products) 


HIGHLY EXTRA 
EFFICIENT STRONG 
GROUND GRIP 






PERMANENT 
SEAL 
DISPLACED 


PYLE-NATIONAL 


“CT” series Connectors offer 
all these advantages 


EXTRA STRONG GRIP 

® Compression force applied against 
body shank—not against the conduit 
alone, making a vise-like clamp. 

® Gripping is well behind end of flexible 
conduit for firm anchorage. 

® Pliable seamless sleeve makes a plastic- 
to-plastic grip with the conduit sheath 
... thereby avoids cutting and abrasion 
common to metal sleeves. 


PERMANENT SEAL 

@ Plastic Sleeve and Conduit Sheath have 
equivalent physical characteristics there- 
fore the seal will last the life of the 
conduit. 


HIGHLY EFFICIENT GROUND 

®@ Less than 10 millivolt drop. 

®@ Tapered body shank, makes a firmly 
wedged contact with the flexible metal 
conduit. 


DISPLACED BENDING ACTION 

@ Tapered body shank is elongated to 
extend beyond gland nut, thus avoiding 
short radius bends which shorten the life 
of the conduit sheath and the perma- 
nency of the joint. 





oN ry iD 
d/ “VU, 


"CT" series connectors can 
be installed assembled. 
Available in Straight, 45° 
and 90° types for %” to 2” 
conduit. Meet U/L and J.1.C. 
standards. 


: ( ail 


SULT bd 





seat Re Le 


1388 North Kostner Avenve 


Chicago 51, Illinois 








he became assistant secretary of the 
Institute in 1953. 


Terminology for 
Automaticity Under Study 

Standard terminology in the field 
of automatic controls will be devel- 
oped by a committee meeting under 
the auspices of the American Stand- 
ards Association. The ASA was asked 
to initiate the project by the American 
Society of Mechanical Engineers, 
which has been engaged, with the 
American Institute of Electrical Engi- 
neers, in research on terminology in 
this field for the past ten years. The 
ASME was elected to provide admin- 
istrative leadership for the project, 
which is to be known as “Terminology 
for Automatic Controls.” 


Technical Conference Highlights 
National Plastics Exposition 
Manufacturers who use plastics in 
their products will discuss their needs 
and problems at the Technical Con- 
ference that will run concurrently 
with the 1954 National Plastics Ex- 
position, sponsored by The Society 







June 6-9—Thirty-eight Annual 
Meeting; American Gear Manufac- 
turers Association, The Home- 
stead, Hot Springs, Va. 



























June 7-10—Sixth National Plastics 
Exposition; The Society of the 
Plastics Industry, Inc., Public Au- 
ditorium, Cleveland. 


June 13-18—Annual Meeting; 
American Society for Testing Ma- 
terials, Sherman and Morrison Ho- 
tels, Chicago. 


June 16-18—High Vacuum Sym- 
posium; the Committee on Vacuum 
Techniques, Berkeley Carteret Ho- 
tel, Asbury Park, N. J. 


June 21-25 


General 


Summer and Pacific 
Meeting; American Insti 
tute of Electrical Engineers, Bilt- 
more Hotel, Los Angeles. 


June 28-30—Sixtieth Semiannual 
Meeting, American Society of 
Heating and Ventilating Engineers, 


New Ocean House, Swampscott, 
Mass. 
Aug. 25-27—Western Electronic 


Show & Convention; co-sponsored 
by West Coast Electronics Manu- 
facturers Association and 7th Re- 
gion IRE, Pan Pacific Auditorium, 
Los Angeles. 






Calendar of Meetings 


ELECTRICAL MANUFACTURING 


of the Plastics Industry, Inc. Sessions 
will be held June 7-9, at the Public 
Auditorium, Cleveland. 

Among the industries participating 
in the technical discussions are: the 
radio and television set makers, the 
rubber (elastomers) industry, refrig- 
eration and air conditioning manufac- 
turers, and producers of machine 
tools and similar products. 

A review of plastics materials and 
fabricating techniques will be held on 
June 8 at the Hotel Cleveland, con- 
currently with the session at which 
specialists in the rubber and related 
products fields will discuss the use 
they make of plastics in their prod- 
ucts. On June 9 plastics applications 
in domestic and commercial refrigera- 
tion and air conditioning equipment 
will be discussed. The final session on 
June 10 will feature engineers from 
the machine tool, automotive and 
allied fields, who will discuss the 
present and future roll of plastics in 
their products. 

The National Plastics Exposition is 
sponsored by The Society of the Plas- 
tics Industry, Inc., a trade and tech- 
nical society representing 804 com- 





Sept. 1-16—Golden Jubilee Meet- 
ing; International Electrotechnical 
Commission (U. S. member, Ame1 
ican Standards Association), Univ. 
of Pennsylvania, Philadelphia. 


Sept. 13-25—First International 
Instrument Congress and Exposi- 
tion; Instrument Society of Amer- 
ica, Philadelphia] Museum and 
Convention Hall, Philadelphia. 


Sept. 21-23—-Annual Meeting and 


Exhibition; Society for Experi- 
mental Stress Analysis, held in 
conjunction with the First Inter- 


Instrument Congress & 
Exposition, Bellevue - Stratford 


national 


Hotel, Philadelphia. 
Sept. 28-30—National Industrial 


Packaging and Materials Handling 
Exposition; Society of Industrial 
Packaging & Materials Handling 
Engineers, Chicago Coliseum, Chi 


cago. 


Oct. 4-6—Tenth National Elec 
tronics Conference, Hotel Sherman, 
Chicago. 


Nov. 18-19—Sixth Annual Elec- 
tronics Conference; Institute of 
Radio Engineers, Kansas City Sec- 
tion, Hotel President, Kansas City, 


Mo. 
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ALL POSITION 


SHADED POLE 


MARCO MOTOR 
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WeTe-l Me olelael toler s 
ns bearings. 


Bearing retainer plate 
om for accurate positioning 
nd and alignment 


In Seti Ta AT CL cLt: Moa Lis 
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‘he Resilient washer : ; i | ; be i 3 Ps : l N & 5 i | E D 
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Coils wound from one continuous 


m- dampens noise. 


Thrust washer combines 
the amazing wear resist- 
ant quality of nylon plus 
the lubricating quality 

hae lee] Lalit MM Ibe to] : : 
of smooth, trouble free " Coil spring maintains positive 
service for both vertical a 
and horizontal motor 
operation 


length.of wire reduce emcee 


bearing alignment 


Cara dotiale aa ee eee eel- ih. eel 
from shaft back to reservoir 


Oil slinger returns lubricant to felts 







This motor can be mounted in a vertical, horizontal or 
inclined position because of the new bearing design which 
provides for the additional thrust and a positive oil 
retention. 


A special nylon thrust surface provides freedom from wear 

and oil oxidation regardless of the positioning of the motor. 
- All steel parts are treated before finishing to prevent corrosion. 

All external parts are finished with attractive Ferrand Gray 
baked enamel to provide longer life under corrosive conditions. 





When the motor is operated in a vertical position the spe- 
cially constructed lubricating system prevents loss of oil along 
the shaft. 


The above features give you much greater freedom in the design 
of new equipment requiring a shaded pole motor power supply. 








Investigate now — see how Marco engineering saves you production 
time — assures high quality performance and a wider range of 
profitable products. Send full information on your product today 
for specifications of a Marco Motor to fit your requirements. 


co INDUSTRIES, Inc. 


788 Terrace Blvd. * Depew, New York 


Quality Motors “tailored” 
to your product at 


ready-made prices. 
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panies and 2015 individuals in the 
plastics industry throughout the U. S., 
Canada, and some 20 other countries, 


ASTE Elects President 

As its new president, the American 
Society of Tool Engineers has selected 
Joseph P. Crosby, vice president of 
the LaPointe Machine Tool Co., Hud- 
son, Mass. The new president of the 
115-chapter, 30,000-member Society 
is also a registered professional engi- 
neer in Massachusetts. 





High Fidelity Standards 

First step in a long range educa- 
tional program established by the 
High Fidelity Institute is to create 
“standards of measurement” for prod- _| 
ucts connected with sound reproduc. | 
tion. Once the “standards of measure- | 


« C ment” are set up, manufacturers may 
ae e- a E a indicate the performance of their 
| products in accordance with these 
, . have been certified by a qualified in- 
| . dependent testing laboratory, the 
7 High Fidelity Institute will issue its 
seal of approval, certifying the accu- 


standards. 

When the claims of manufacturers 
racy of the manufacturer's claims. 

An all-industry committee will be 
designated to outline the measure- 
ment standards for each product. Aim 
of the project was indicated in a 
recent statement by Charles A. Han- 
sen, Gramer Transformer Co., who 
declared: “We are not concerned pri- 
marily with measurements  them- 
selves so much as with uniform meas- 
urement standards. Once this basis for 
comparison of different products is 
established, we can help guide . . . in 
the selection of high fidelity prod- 
Ria 


R. C. Sprague to Receive 
RETMA Medal of Honor 


For his outstanding contributions to 
the radio-electronics and television in- 
dustry, Robert C. Sprague, chairman 
of the Radio-Electronics-Television 
Manufacturers Association Board of 
Directors, will be awarded the “Medal 
of Honor” during RETMA’s annual 
convention in Chicago, June 15-17. 

Long active in electronics, Mr. 
Sprague was elected RETMA presi- 
dent in 1950 and became its first 
Board Chairman in 1951. Since that 
time he has devoted much of his ef- 
forts toward improving the Associa- 
tion’s relations with government and 
in increasing its membership in the 
electronics industry. 

Mr. Sprague was instrumental in 
the reorganization of RETMA to af- 
ford greater recognition of manufac- 
turers of military and industrial elec- 
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100 


90 


ATTENUATION DB 


80 
100 KC 


FILTRON TYPE FA 1391 
28 VDC/115 AC 
100 AMPS 
0-400 CYCLES 


HIGH ATTENUATION 
CONTINUOUS DUTY 


HERMETICALLY SEALED 


SCREEN ROOM FILTERS 


MEASURED IN A 500 SYSTEM 
PER MIL-STD-220 


FREQUENCY 


Screen room manufacturers specify and install 
FILTRON Screen Room Filters as standard equipment. 


FILTRON Screen Room Filters are used in the 
majority of industrial, government and military 
screen rooms, to meet the requirements of specification 
MIL-S-4957, and wherever critical RF measurements 
are required, 


FILTRON has over 30 types of Screen Room Filters 
available, ranging from 1 Amp to 1000 Amps, 28 VDC 


G. $. Marshall Co., Pasadena, Cal. 

Roy J. Magnuson, Chicago, III. 

Massey Associates, Inc., Narbeth, Pa., 
Washingon, D. C. 


SALES REPRESENTATIVES 





FILTRON TYPE FA 736 
500 VAC/DC 
100 AMPS 
Frequency Range 1000 to 15,000 MC 


ATTENUATION CHARACTERISTICS 
FILTRON SCREEN ROOM FILTER FA 






1391 






1000 MC 


to 500 Volt AC/DC, 0 to 1000 cycles. Complete tech- 
nical information available. 


FILTRON RF Interference Filters are also specified in 
the latest types of Radar, Radio Transmitters, Receivers, 
Motor Generator Sets, Inverters, Aircraft, Electronic 
Systems, and numerous other “‘restricted’’ equipments. 


When you have an RF Interference Filter problem, 
consult FILTRON — the most dependable name in RF 
Interference Filters. 


Holliday-Hathaway, Cambridge, Mass., Canaan, Conn. 

Sales Offices at: New York, N. Y., Great Neck, N. Y. 
Rochester, N. Y., Binghamton, N. Y. 
Wood-Ridge, N. J. 


An inquiry on your company letterhead will receive prompt attention. 


nm FHEFRON co., inc.- FLUSHING, LONG ISLAND, NEW YORK 


LARGEST EXCLUSIVE MANUFACTURERS OF RF 
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Make sbaioetntis push-button ideas work today 


with a matched to the machine’ 
Stearns Magnetic Clutch 


When you design new installations, modernize or adapt 
existing machines, be sure of matched power transmis- 
sion control with a Stearns magnetic clutch. Stearns 
not only builds a wide variety of standard clutches and 
clutch-brake combinations, but also designs special 
custom-built units tailored exactly to your specific 


installation. 
Make these Stearns advantages WIDE TORQUE RANGE — .4 to 30,000 Ib 
work for you: foot. Handles everything from busi- 


ness machines to steel mill screw- 
downs and ball and rod mill drives. 
LOW INERTIA — Fast, smooth engage- 
ment and disengagement. 

VARIED DESIGNS — Through shaft, 
split shaft, duplex for two speed 
drives, forward and reverse drives 
— other special applications. 
WIDELY ADAPTABLE — DC or AC with 
rectifier. Automatic and remote con- 
trol. Operates in conjunction with 
electronic circuits. 

QUIET AND COOL RUNNING—Generous 
friction surface area and low unit 
pressure. 

EASY WEAR ADJUSTMENT — Provides 
longer clutch life. 

SIMPLE INSTALLATION — no toggles, 
yokes, shifters. 





For full details consult your 1954 Sweet’s Product 
Design file or write for Bulletin 226-C-3. 


1088 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4% MAGNETS 


STEARNS MAGNETIC, INC., 642 S. 28th St., Milwaukee 46, Wis. 





ELECTRICAL 


tronic equipments, through the forma- 
tion of the RETMA Electronics Indus- 
try Committee, with provision for 
their representation on the RETMA 
Board of Directors. 

The Medal of Honor was estab- 
lished in 1952 to provide industry 
recognition of the person, company 
or organization which has made out- 
standing contributions to the advance- 
ment of the industry. The first and 
second Awards were made to Brig. 
Gen. David Sarnoff, Radio Corp. of 
America, and Dr. W. R. G. Baker, 
General Electric Co., respectively. 


AFCA Selects Bailey 

The Armed Forces Communica- 
tions Association has elected as. its 
president for one year George W. 
Bailey, executive secretary of the In- 
stitute of Radio Engineers and war- 
time assistant to Dr. Vannevar Bush. 

During World War II, Mr. Bailey 
served in Washington as chief of the 
Office of Scientific Personnel under 
Dr. Bush, director of the Office of 
Scientific Research and Development. 
For his contributions he received the 
Certificate of Merit from President 
Truman. Mr. Bailey was appointed 
executive secretary of the IRE in 
1945 and heads the national head- 
quarters office of the Society in New 


York. 


ASTM Schedules 
36 Technical Sessions 

In addition to six technical sympo- 
siums and many technical papers, the 
American Society for Testing Mate- 
rials has scheduled 36 technical ses- 
sions at its 57th Annual Meeting, June 
13-18, in Chicago. These technical 
meetings will cover temperature sta- 


‘ bility of electrical insulating materials, 


effect of cyclic heating and_ stress- 
ing on metals at elevated tempera- 
tures and other topics. 

In addition, the Society’s 11th Ex- 
hibit of Testing and Scientific Ap- 
paratus and Laboratory Supplies, and 
its 9th Photographic Exhibit (with 
the theme: Materials, Testing, and Re- 
search) will be held in conjunction 
with the Annual Meeting. 

Feature of the Meeting will be 
the 28th Edgar Marbury Lecture, 
which will be given by Harold F. 
Dodge, Bell Telephone Laboratories, 
Inc. Mr. Dodge will discuss the sub- 
ject, “Interpretation of Engineering 
Data.” On June 15, R. L. Templin, 
ASTM past president and director of 
research and chief engineer of tests, 
Aluminum Company of America, will 
present the 3rd H. W. Gillett Memo- 
rial Lecture on “Fatigue of Alumi- 
num.” 

Throughout the entire meeting, 
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IT PAYS TO ASK THE 
MAN: 







S. L. Spraggins 
373 South Robertson 


PHONE: Crestview 406 W. 34th Street 
5-1544 


PHONE: 0772-0773 





These Stackpole sales engineering representa- 
tives can help you in many ways—from making 


PLAINVILLE, CONN. cost-saving suggestions to providing engineering BUFFALO 3, NEW YORK 
I soca samples and helping you procure dependable, aaa 
* : economical components to match your production 
‘ 105 Farmington Ave i al echiscell Wri & il A487 Ellicott Sq. Bldg 
‘4 PHONE: Plainville 653 POC ee ee eee ee PHONE: Washington 
a Fe” the engineer in your territory next time you need 2517 
— any of the materials listed below. 


Electronic Components Division 


iF STACKPOLE CARBON COMPANY 


ATLANTA, GEORGIA 










NEW YORK 1, N. Y. 
St. Marys, Pa. 
wo Floyd Fausett & Son Joseph Sprung 
\ * 2380 Sewell Rd., S.W. 254 West: 31st Street 
© PHONE: Amherst 6235 Room 1104 
ao RS 
“> sydd UL Pa SI NAY PHONE: Longacre 


Ayah) MSA 





Allen Woods 


a Seteeihiin ATS 


1-4200 


RY-ACTION yas vosa ute ai 


PHONE: East 1435 


IRON CORES 


a Phd ts and shapes 
INDIANA MOLDED COIL FORMS aman 


Trelis 
a With or without tron elias 


Room 317 

4000 W. North Ave. 
Chicago 39, Ill. 
PHONE: Capital 7-2810 


C. A. Hammer 
Standards Bldg. 
PHONE: Cherry 1-7600 









» 
a 
DEARBORN, MICHIGAN 


Tn mabe 


J. E. Vollmer 
24800 Winona Drive 
PHONE: Logan 1-6778 


Edward F. Aymond 


: e 4310 Maple Avenue | 
A PHONE: Logan 5233 } 


GLENSIDE (Phila.), PA. 


25 South Easton Rd. PHONE: Turner 1325 
J. R. Benge Donald G. Brown 





MINNEAPOLIS 4, MINN. | TORONTO, ONT., CANADA 


H. M. Richardson 
9 East 22nd Street 
PHONE: GEneva 4078 


W. T. Barron 

Canadian Stackpole Ltd. 
550 Evans Avenue 
Etobicoke 

PHONE: Clifford 9-4208 
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wted'e finish for protection— 
decoration— identification? 


specify 


Specify Iridite . . . for corrosion protection during 
storage or use .. . for a firm and lasting base for 
paint ... for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies” in your classified telephone book. 


) » Wana > tag ta Propucts 


INCORPORATED 
4004-06 E. MONUMENT STREET e BALTIMORE 5, MD 





Manufacturers of Iridite Finishes for Corrosion Protection and Paint Systems 
on Non-Ferrous Metals, ARP Plating Chemicals. 
WEST COAST LICENSEE: L. H. Butcher Co. 
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many technical committees wil] be in 
session perfecting and completing 
work on specifications and tests that 
have been under way, and initiating 
new research and standardization 
work. In addition to the Symposiums 
and groups of technical papers, there 
will be a number of round-table 
cussions and informal sessions. 

Highlighting the increasing impor- 
tance of standardization and research 
in materials as viewed by the pro. 
ducer, user, and branches of the 
Armed Services, is the session on 
“Significance of Specifications,” to be 
held June 15. 

Arthur W. F. Green, chief metal- 
lurgist, Allison Div., General Motors 
Corp., will review the subject from 
the standpoint of the consumer of 
materials; A. O. Schaefer, vice presi- 
dent in charge of engineering and 
manufacturing, The Midvale Co., will 
present the producer's viewpoint, and 
Captain C. R. Watts, staff director, 
Standardization, Dept. of Defense 
(Logistics and Supply), will present 
information and reactions from the 
viewpoint of the Defense Department. 


dis- 


PFMA Elects Officers 


At its annual meeting, held in 
Daytona Beach, the Power Fan Manuv- 
facturers’ Association elected C. Espy 
Reed president and John F. Snow, 
chief fan engineer of the Davidson 
Fan Co., first vice president. Attend- 
ance at the meeting was the highest 
on record. 


ASME Selects Marshall 

The American Society of Mechan- 
ical Engineers has named T. A. 
Marshall, Jr., director of public rela- 
tions. Mr. Marshall takes his new 
post after two years as the first per- 
manent secretary of Engineers Joint 
Council and executive secretary of the 
Council’s Engineering Manpower 
Commission. A graduate of Georgia 
Institute of Technology with a de- 
gree in aeronautical engineering, Mr. 
Marshall has written a number of 
articles for technical magazines and 
contributed chapters to several books. 
He is a member of Tau Beta Pi and 
Phi Eta Sigma, honorary engineering 
fraternities. 


NEMA Organizes New Section 

The National Electrical Manufac- 
turers Association has formed an 
Electric House Heating Equipment 
Section. Scope of the new section 
includes heating equipment used prin- 
cipally in houses and using electricity 
as the heat source. 

Covered are the following types o 
equipment: cable units for installa- 
tion as radiant heating systems; and 
radiant panels either of glass or other 
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What size chips 


: é . should a brass rod yield? 


4. , For easier cutting and clearing, for longer 
7 ( gi tool life, those chips should be short. Chase 
Free-Cutting Brass Rod has just the pre- 


in- e 

A cise amount of lead to yield these shorter 

In 

ew 4 chips. Chase rod means a lower unit cost on 

er- 

: _~ ‘i 

- your products too — it’s cleaner, smoother- 

a. ( surfaced, less expensive to buff or polish 

le- — . ; ‘ ; ‘ 

fr. before finishing. Available in a wide vari- 

of ; 

a f 4 = ety of alloys. Call your nearest Chase Sales 

KS, ‘ 

. , ¢ Office or Warehouse. 

ac- 5 

an ; 

ent : 

ion ® 

. - Free! Buyer’s Stock Book and Catalogue of 

- , Brass, Copper, Bronze. Available upon request. 

‘ity BRASS & COPPER CO. 

of : WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 

lla- x Albany? Chicago Denver’ Kansas City, Mo. Newark Pittsburgh San Franciscu 
nd wey. See cee ee ce oe ae 
her an. ; Dallas Indianapolis Minneapolis Philadelphia St.Louis  (tsales office only) 
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SPA Ae 


solves a 


Colere ae lalelam ocelot) 


is mt hat 


Dbltey-T-t4l+l Mees h cae ee 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 





Write for new No. 3 Catalog 


} 
J 
ce 
% 
f + 


WALA TT 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


CLEVELAND, OHIO 
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with, or without 


motors, 


materials integral 
thermostats, or 
other accessories. Also included are 
flocr standing 
which are 


panels just 


component 


panels, or screens, 
adaptations of radiant 
listed and. suitable for 
operation at voltages in excess of 200 
volts. 

Other equipment covered includes: 
convection-type wall heaters, natural 
or fan-forced, suitable for operation 
at voltages in excess of 200 volts. 
Also: floor furnaces; baseboard pan- 
els; and electric steam radiators. 


AITEE Awards Lamme Medal 


Frank A. Cowan, American Tele- 
phone and Telegraph Co., has been 
awarded the 1953 Lamme_ Gold 
Medal by the American Institute of 
Electrical Engineers. 

The Award will be presented at 
the opening session of the 5-day Sum- 
mer and Pacific General Meeting of 
the Institute at Los Angeles, June 21- 
25. Mr. Cowan, holder of 17 patents 
in the communications field, was cited 
for: “his outstanding contributions to 
long distance communication and the 
development of modulating and trans- 
mission measuring apparatus of orig- 
inal design and application.” 

The Lamme Medal is based on a 
bequest made by Benjamin G. 
Lamme, chief engineer, Westinghouse 
Electric and Manufacturing Co., to 
be awarded annually to a member of 
the American Institute of Electrical 
Engineers “who has shown meritori- 
ous achievement in the development 
of electrical apparatus or machinery.” 
It has been awarded annually since 
1928. 


Eta Kappa Nu Honors 
Dever and Brown 

Henry F. Dever, president of the 
Brown Instruments Div. of Minneap- 
olis-Honeywell Regulator Co., Phila- 
delphia, and Richard P. Brown, for- 
mer board chairman, have been 
elected to Eta Kappa Nu, the national 
electric engineering society. Mr. 
Dever and Mr. Brown, selected be- 
cause of “outstanding contributions 
in the electric field,” were inducted 
during ceremonies conducted by 
Drexel Institute of Technology's Beta 
Alpha chapter. 


ISA Sponsors International 
Instrument Congress 

New developments in instruments 
and new methods for automatic con- 
trol, measurements and testing will be 
discussed and displayed at the First 
International Instrument Congress 
and Exposition. Sponsored by the In- 
strument Society of America, with the 
cooperation of the AIEE Instruments 








Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 
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Compartment 
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a“ ~ 4 
CIGARETTE LIGHTER $ 95 
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for changing your 
storage battery 
current to A. C. 


ELECTRICITY 


Plugs into 
Cigarette Lighter 
Receptacle on Dash oo 


in_your own car! 


7 


EP | }\_— 
$9950 Seka 
a” ow = 


ATR INVERTERS . . - 
especially designed for operating 
standard 110 volt A.C... - 

TAPE RECORDER 
WIRE RECORDERS 
DICTATING MACHINES 
ELECTRIC RAZORS 


See your jobber or write factory today 
gr complete cngormation 
American Tetevision & Rapio Co. 
Luality Products Since 193! 


T A 
SAINT PAUL 1, MINNESOTA—U $. A. 
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Waldes Truarc Ring Replaces Nut and Washer 
...Cuts Costs $5.28 Per M...Speeds Assembly by 50% 





OLD WAY. Main shaft required costly threading. Assembly was 
slowed by the double application of washer and nut and time-con- 
suming tightening operation. 


TRUARC WAY. truarc Retaining Ring snaps quickly and simply 


over shaft. Lock assembly is secured in one fast operation. Virtually 
all play is eliminated from lock. 





J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
assembled ‘’Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 


NEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS 


OLD WAY to secure the entire assembly of their lock. This new, improved 
Ct of Wesker... .. 3.80 ’ save money on material ... speed assembly time by 50% and pro- 
Labor for Threading... 2.00 ‘ duce an improved, more durable product. 

SS 3.00 “ 


j 
ei fini aes tinamaae | fastening method enables Chesler to eliminate costly threading... 
| 


You, too, can save money with Truarc Rings. Wherever you use 
TOTAL $18.80 Y g Y 


| machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 


4 VORARE WAT Truarc Retaining Ring designed to do a better, more economical 
t i { ‘ . es : = 
"ting rg Wr nis per thousand | job. Waldes Truarc Rings are precision-engineered . . . quick and 
Assembly ........ —_—- * easy to assemble and disassemble. 


TOTAL $13.52 


Find out what Waldes Truarc Retaining Rings can do for you. 
—— eae a J Send your blueprints to Waldes Truarc engineers. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool 








SEND FOR NEW CATALOG > 
i iaeieteringasidh metimieentin tameneiaenieciateee teidaaneeetl Waldes Kohinoor, Inc., 47-16 Austel PI., L.1.C.1,N.Y. 
WALDES ~ Please send me the new Waldes Truarc Retaining 
} at Ring catalog. 
: — (Please print) 
ey’ oa oe ~ 
Co oe oasis diaat ta besticapiseicabancniughdariinaisenapeeia 
— an 
ee a ee : 





REG. U.S. PAT. OFF. 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 


Heenan eee eneeeeeeesseeeeeereseeeeeseeeessee ses eseeseseeeesebere® 


FOLLOWING U.S. PATENTS: 2,382,947: 2.382.948; 2.416.652; 2.428.341; 2.439.765: 2.441.846 City enSesspeensencevasescesssssecsoseoese ZONE........+5 BD asikccicaicesnicis 
2.455.165: 2.420.941; 2,483,360: 2,483,383: 2.487.802; 2,487,603; 2.491.306; 2,509,081 | 
AND OTHER PATENTS PENDING. De ee ee ee 
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you can banish fear of 
component failure 


identity once they are incorporated in a 
manufactured unit. To the ultimate consumer, 
they become your product. The failure of 
the smallest component can, and often does, 
determine the acceptance for and the 
success of your unit! That's why AEMCO 
Relays are built to exceed ‘specs’... 
military or industrial. 

AEMCO Relays are available in a wide 
variety of spring and coil combinations, 
operating potentials and contact ratings... 

open, can type, plug-in base, hermetically 
sealed units . . . midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential relays. 
Chances are that we are supplying relays 
to one of your competitors . . . one of the 
hundreds of AEMCO stock models or one 
built to meet special needs and mounting 
requirements. We would like to help under- 
write the success of your equipment 
by furnishing dependable AEMCO Relays 
to exceed your most exacting requirements! 


The components you purchase lose their 





The Services of our Engineering Department 
ore Available on Request. WRITE TODAY! 


utomatic Eleclti¢. mec. co. 


60 STATE STREET - MANKATO, MINN. 





and Measurements Committee the 
ASME Industrial Instruments and 
Regulators Div., the IRE, and other 
associations and groups, the Congress 
will be held from September 13 to 
25; the Exposition, from Sept. 15 to 
21. More than 25,000 engineers, s¢j. 
entists, and others are expected to 
attend the meetings and exposition 
which will be held in the Philadel. 
phia Museum and Convention Hal] 
Philadelphia, Pa. 

A 10-year review of developments 
in automatic control is one of the 
many sessions that will be sponsored 
by the American Society of Mechan- 
ical Engineers. Other cooperating so- 
cieties are also scheduling a series of 
sessions in their own area of interest, 
Fifty sessions are being planned by 
the Instrument Society of America, 
during which more than 150 papers 
will be presented. 





Engineering 


Standards 





Revised NEMA Standards 

The seventh set of revised printed 
pages for Standards for Motors and 
Generators, Publication No. MGI- 
1949 has been announced by the Na- 
tional Electrical Manufacturers Asso- 
ciation, 155 East 44th St., New York 
17. These sheets, together with those 
revised printed pages which have pre- 
viously been issued, brings the pub- 
lication MG1-1949 completely up to 
date. Attention is brought to the fact 
that these sheets have no effect on the 
status of NEMA Standards for Frac- 
tional-Horsepower Motors, Publica- 
tion No. MG1-1949. Also made avail- 
able is a tabulation showing the latest 
date of each page in Publication No. 
MG1-1949. 

Some definitions of interest have 
been added to Part I of the standard. 
Under MG1-1.10 Universal Motors, 
definitions are now included for series- 
wound motors and for compen- 
sated-series motors. Also, the term 
“guarded” is substituted for the “pro- 
tected” designation in several places 
in Part I. Now shown is a weather- 
protected machine classification, 
which is defined as an open machine, 
guarded in accordance with pat. D, 
whose ventilating passages are SO de- 
signed as to minimize the entrance of 
rain, snow and airborne particles to 
the electrical parts. 

Under MG1-1.14 Totally-Enclosed 
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World's largest high-alloy weld is 67 square inches... 
IT’S BEING DONE AT CLEVELAND PNEUMATIC 


Ina blinding shower of sparks two solid steel 
railroad car axles can be welded into one 
length in only 108 seconds...or... 


Two heavy-wall alloy steel tubes 20” in 
diameter, 1” wall, can be joined with a weld 
that is actually as strong as the tube walls. 


In the Cleveland Pneumatic plant, the world’s 
largest and most powerful general-purpose 
flash-butt electric-resistance welding machine 
is now at work joining aircraft components. 
This machine can butt weld high-alloy steel 
pieces having a total cross-sectional area of 
as much as 67 square inches. With low-carbon 


material, this area can be as large as 100 
square inches. 

A limited amount of this machine’s extra 
time is available now on a contract basis. It 
can be useful to manufacturers who have the 
problem of getting highest-quality large-area 
welds on high-alloy steels at low unit cost. 


Write for Booklet D-64, 
which describes this ma- 
chine and its capacities, and 
also tells you how our 
Contract Welding Depart- 
ment can work for you. 


Cleveland Paeumatic 


as a 
ood Compand CLEVELAND 5, OHIO | 


Department H-64 


SALL-SCREW MECHANISMS e AIR-OIL IMPACT ABSORBERS © World’s Largest Manufacturer of 
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Aircraft Landing Gears 
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Reference 


Regohm keeps radiation energy constant 
for new infrared spectrometers 


Since infrared analysis must be able to re- 
cord changes as slight as | part in a million 
of a chemical substance, the energy source 
must be kept constant. The above block 
diagram shows how Regohm does this for 
a Perkin-Elmer Infrared Spectrometer. 

In most applications, Regohm directly 
senses what it controls. Here, however, 
Regohm serves as a power amplifier. A 
photo tube acts as the sensing device. Its 
output is electronically amplified, using a 
balanced DC amplifier to raise the power 
level of signal and eliminate the effects of 
drift. 

The photo tube is constantly sensitive to 
changes from the Nernst glower by deliver- 
ing current output proportional to changes 
in radiation. Output from the Reference Bal- 
anced Amplifier changes above and below 
fixed voltage. 

Reacting to milliwatt output changes in 
the amplifier, Regohm produces large 
changes in power input to the Nernst 
glower. Hence, the Regohm circuit adjusts 
for all variations in source intensity, coun- 
teracting disturbance from power input 
changes and ambient temperature condi- 
tions. Regohm’s dashpot stabilizes the con- 
trol system. 

Electric Regulator takes pride in the fact 
that high performance alone was the reason 
for P-E’s choice of Regohm for equipment 
that is the “Cadillac” in its field. 


7 Reasons why Regohm can simplify 
your control problem 

1. Regohm is small in size—It is compact, light- 
weight, position-free. 

2. Regohm is a high-gain power amplifier— \\il- 
liwatt variations in signal energy control 
energy changes millions of times greater. 


3. Regohm’s isolated signal and control circuits 


REGOHM 


Disturbance 
(Power input variations) 






Disturbance 
(Ambient conditions) 





Assembling a Perkin-Elmer 
Infrared Spectrometer 


eliminate impedance matching problems—Sig- 
nal coils may have ratings from 0.01 to 350 
amperes. Control resistance range unlimited. 
4. Regohm will correct system instability—A re- 
liable, sturdy dashpot aids system damping. 


5. Regohm’s effect can be calculated in advance 
-Its response is independent of rest of servo 
system. 


6. Regohm assures continuous control—In 
“closed loop” systems a high-speed averag- 
ing effect occurs. 
7. Regohm has long life—Plug-in feature sim- 
plifies replacement when necessary. 
Regohm can be applied to your control 
system or regulation problem. Our engi- 
neering and research facilities are always at 
your service. Write for Bulletin 505.00, ana- 
lyzing Regola’s characteristics and applica- 
tions. Address Dept. L.. Electric Regulator 
Corporation, Norwalk, Conn. 


Machine, definitions are inserte 
totally-enclosed 
chines; 


d for 
water-cooled — ma. 
totally-enclosed water-air- 
cooled machines; and totally-enclosed 
air-to-air cooled machines. The latter 
is described as being cooled by cireu- 
lating the internal air through a heat 
exchanger which, in turn, is cooled by 
circulating external air. It is provided 
with an air-to-air heat exchanger for 
cooling the ventilating air and a fan 
or fans, integral with the rotor shaft 
or separate, for circulating the interna] 
air and a separate fan for circulating 
the external air. 

Also prominent among the approxi- 
mately 50 revised pages are sheets 
covering the new frame sizes. 
Military Standards 

The Armed Services Electro-Stand- 
ards Agency has announced that a 
specification, a specification revision, 
an amendment, and two supplements 
prepared by this Agency have been 
approved by the three Departments 
and the Standardization Division, 
Office of the Assistant Secretary of 
Defense. They are as follows: 

MIL-C-15305A—Coils, Radio Fre- 
auenvy: and Transformers, Interme- 
diate and Radio Frequency, dated 15 
December 1953. This Specification 
covers: coils and transformers which 
are used as simple inductive elements 
in r-f and i-f circuits. Also, coils and 
transformers combined with addi- 
tional circuit elements, such as ca- 
pacitors and which are 
functionally related to the inductive 
element. The specification also applies 
to coils primarily intended for radio- 
frequency blocking purposes. 

MIL-C-172B—Cases; Bases, Mount- 
ing; and Mounts, Vibration (For Use 
with Electronic Equipment in Air- 
craft), dated 15 December 1953. 

This is a revision of Specification 
Tan-C-172A and covers cases, mount- 
ing bases, and vibration mounts used 
isolate electronic 
equipment in aircraft from external 
vibrations. It establishes the general 
requirements and dimensions, and de- 
fines the space limitations in aircraft 
for these items. 

Amendment-3, dated 10 February 
1954, to JAN-S-28A—Sockets, Elec- 
tron Tube, and Accessories. 

Supplement-1A, dated 28 January 
1954, to MIL-R-26B — Resistors, 
Fixed, Wirewound (Power Type): 

Supplement-1A, dated 15 Decem- 
ber 1953, to MIL-R-10683A—Resist- 
ors, Fixed (Composition Film, Very 
High Frequency). 

Small quantities of these Military 


resistors, 


to enclose and 
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——— CONTROL COMPONENT IN: Servo systems « battery 
chargers + airborne controls * portable and station- 
ary generators * marine radar « inverters « locomo- 
tive braking systems + mobile telephones + guided 
missiles * signal and alarm systems « telephone 
central station equipment « magnetic clutches « rail- 
road communication systems * magnetic amplifiers. 


standards are available without 
charge upon request by those with a 
legitimate reason, from the Armed 
Services Electro Standards Agency, 
Fort Monmouth, N. J. 
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CROSSBAR CONTACTS FOR MINIATURE RELAYS 


Originally designed for use in telephone relays, 
crossbar contacts are now widely used for 
miniature relays and contacts. Assembly is 
speeded and eased because alignment of con- 
tacts is not critical. 


Major savings are made by attaching with 

Makepeace machines which cut off and weld 

automatically, and in the reduction of waste of 

precious metal. Laminated precious metal 

Capped contact tape is produced in production . 
runs and supplied on reels. There is no 


handling of individual tips. Makepeace 


RAISED LAY 


When raised lay is used, costly assembly opera- 
tions are reduced to blanking costs and no 
precious metals are wasted. That is because 
one or more strips of silver are bonded to a 
base metal in the form of a ridge or a bar. Cold, 
hard rolling produces the required temper in 
the base metal and dense hard contact sur- 
faces for the most efficient electrical and me- 
chanical qualities. 


SPOT LAY* 


Developed and perfected by Makepeace, this 
exclusive process brazes slugs of precious 
PRECISION RECTANGULAR WAVEGUIDE TUBING metal in strip stock, positioning them exactly 
MICROWAVE COMPONENTS « MICR 7: where needed. This new, economical and effi- 
TRANSMISSION ASSEMBLIES « ELECTRICAL ITACT cient material permits manufacturers to pro- 
php lirdhadattihih Te iach baited neta duce rotors in switches and small bridge con- 


sia shaaibideamet ie papier ; sek my tacts at lower costs and with improved life 
SS Tae LS SEMBLIES 
SLIP RING ASSEMBLIES « BRUSH ASSE performance. 


PRECIOUS METALS CLAD TO BASE METALS 
SHEET— TUBING WIRE AND ASSEMBLIES 
SENDZIMIR PRECISION ROLLING 


D. E. MAKEPEACE COMPANY 
_ Division of Union Plat ind Wire ¢ 
ate ee Ce 


Sales Offices: New York * Chica 


*Patented 


JUNE 1954 








EDITORIAL REPRINTS 
How To Get Them 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELECTRICAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 


The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. postcards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotation. These 
multiple reprints are listed by titles, 
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Cost of 
Single Subject Reprints 


No. of Number of Pages 
Reprints 4-12 16-82 
1 Gratis Gratis 
5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 





immediately following the single arti- 
cle reprint listings. 


John A. Campbell 


Director Reader Service 
ELECTRICAL MANUFACTURING 


1250 Sixth Avenue 
New York 20, N. Y. 





REPRINTS NOW AVAILABLE 


Mercury-Arc Electronic Drive for 30- 
50 Hp. June 1954, 12 pages. De- 
sign and performance characteris- 
tics of an adjustable-speed drive 
incorporating the newly developed 
single-anode Xatron tube are ex- 
plained in detail. This drive fills the 
gap between the smaller thyratron 
drives and high-power mercury-arc 
or m-g systems. (110) 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor- 
rosion resistance of sealed and un- 
sealed wire-wound resistors, both 
precision and power types, com- 
pared. Epoxy resin sealed resistors 
and “cast” resistors described. (125) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 
practice in brush applications re- 
lates design factors to operating 
conditions on motor and generator 
commutators and slip rings. (126) 


Your Product— How Small? How 
Light? How Compact? June 1954, 


20-page special staff report. Re- 
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sults of extensive .field survey of 
design trends and requirements in 
the reduction of weight, size and 
volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 


Dielectric Strength of Solid Insulation, 
May 1954, 12 pages. Results of tests 
made at frequencies from 60 cps 
to 100 mc on 22 materials, both 
ceramic and plastics, are interpreted 
in relation to design requirements. 

(122) 


Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of 
papers presented before the Second 
symposium on_ Electro-Magnetic 
Relays, sponsored by Oklahoma 
A. & M. College. (124) 


Design of Graphic Control Panels, 
April 1954, 17 pages. The essential 
elements of and principal instru- 
ments and other components enter- 
ing into complex centralized process 
control panel boards are described 
and illustrated in great detail. (114) 


Electro-Hydraulic Servo Systems, 
April 1954, 12 pages. The design 
criteria of fast, accurate closed-loop 

























control circuits for machine tools 
using electrical sensing and hydrau- 


lic actuation for high inertia loads. 
(111) 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 
Electrical Standards, adopted 
uary 1954. 


Jan- 
(140) 


Arcing Performance of Plastics Insu- 
lation, April 1954, 8 pages. Results 
of tests on various plastics dielec- 
trics made at Boeing Airplane Co. 
indicate what materials used in elec- 
trical component design will not 
sustain an are under aircraft operat- 
ing conditions. (118) 


Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (182) 


Simplifying Fabrication of Printed 


Circuits, February 1954, 8 pages: 
Improved stencil-etch process cuts 
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Dleetnrent 


Manufacturing 


READERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
issue. 

Simply circle the numbers on a 
card oO corresponding to the 
numbers seer in the items pub- 
lished in the following editorial 
departments: 


New Components 


& Materials 

Page 150 
Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 218 
Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. 


Editorial Article 
Reprints 

Page 252 
A complete listing of those editorial 
feature articles published in this 


and past issues that are available in 
reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 
tion is sought about what is adver- 
tised. 


Only those cards can be 

that are completely filled out arid 
clearly printed or typewritten. This 
card good only until July $1, 1954. 
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production time; detailed descri 
tion of technique; bibliography of 
18 references. (112) 


Wide Speed Range Electrical Drives, 


March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and limita- 
tions are tabulated. (133) 


Silicone Rubber as Electrical Insula- 


tion, February 1954, 12 pages, Ap- 
plications for sheet, tape, and ex- 
trusions for cable and wire in 
motors, transformers and appli- 
ances; report of corona tests show- 
ing exceptional resistance. (184) 


Research Progress in Dielectrics— 


1953, January 1954, 12 pages, 
Seventh annual review of confer- 
ence on electrical insulation; dis- 
cussion of thermal classification a 
major topic; studies of ferroelectrics 
and electrical degradation reported. 

(113) 


Reference-Voltage Circuits for Auto- 


matic Controls, January 1954, 8 
pages. Survey of methods and cir- 
cuits providing a constant reference 
potential under variations in input 
voltage and output loads; includes 
electronic circuits, glow tubes and 
magnetic circuits. (185) 


Magnesium Castings, December 1953, 


8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting; 
production methods and typical ap- 
plications. (137) 


Direct-Indicating Recording Instru- 


ments, November, December 1958, 
16 pages. Combined reprint of 
two-part article covers a 

and functional requirements, and 
design elements and operating prin- 
ciples; for engineering testing use, 
as well as integral components of 
electrical products. (119) 


Voltage and Vibration Effect on Motor 


Insulation, November 1953, 8 
pages. Report on insulation life 
tests using methods developed at 
NRL to simulate motor winding 
conditions. (181) 


Ceramic-Metals for Component De- 


sign, October 1953, 8 pages. Types 


' of ceramic-metal aggregates, prop 


erties and applications; for highly 
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stressed and wear-resistant parts in 
high-temperature service. (120) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show eilective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new mate- 
rials and composite structures im- 
portant in the functional design of 
electrical insulating systems. (123) 


Aluminum Castings Alloys, August 
1953, 8 pages. Composition, found- 
ry considerations and_ properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 


ings. (129) 


Power Factor Measurement, July, Au- 
gust 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications 
on non-sinusoidal power sources 
such as electronic rectifiers; a meth- 
od of power factor analysis for non- 
sinusoidal wave form. (139) 


Multiple 
Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio car- 
cuit elements on ceraminc plates. 
Other processes described include 
stamped wiring, and sprayed metal, 
plated and etched circuits and as- 
sociated assembly methods. Specific 
processes included are the Signal 
Corps Auto-Sembly technique and 
Motorola’s “Pla-cir” mechanized 
wiring. British practice is described. 
Commercial and experimental de- 
sign and fabrication service sources 
are tabulated. For annotated list 
of articles see page 332 of the 
June 1954 issue. $2.00 


Automatic Production, 72 pages. 
Multiple Reprint No. 7. Selection 
of 12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
methods, monitoring controls, auto- 
mation, tape-controlled machines 
and other related developments. An 
annotated list of contents was pub- 
lished in February 1954, page 324. 

$2.00 
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make by-pass coupling easier... 
more dependable 


© Impervious to moisture (.007%% or less). 
© Lighter in weight per capacity value. 

@ Small size (down to .200” x .400"). 

® High capacity (to .013 MF.). 

© Special insulation (CRL developed). 





® Convenient leads (radial — no bending). 
© Low power factor (.3 to 2.0%). 

© High leakage resistance (5,000 megohms). 
@ Maximum dependability (guaranteed). 


© 100% factory tested for voltage and 
capacity. 





@ End your field troubles. 


BC Hi-Kaps are color-coded to 


So write for bulletin 42-3 right now. RETMA specifications 


A Division of Globe-Union Inc. 
nh 949F E. Keefe Avenue * Milwaukee 1, Wisconsin 
ERD 3 In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 
® 
f ga 
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RESISTORS CAPACITORS ELECTRONIC CIRCUITS INSULATORS 


Industry’s greatest source of standard and special 
electronic components 
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socket), bolts, nuts, washers, 
rivets, keys and pins 


256 


PRECISION BULBS FOR EVERY MINIATURE LAMP REQUIREMENT— 
INDICATOR—RADIO AND TV DIAL—AUTO—MOTOR COACH—AIRCRAFT 
OPTICAL— SURGICAL 


«01 OGK 


All types and sizes of screws 
(Phillips, slotted, hex head, 





+ 
1500 N. OGDEN 
Te TSU LU 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P9 


MANUFACTURERS SINCE 1929 


NEW YORK 


CHICAGO © 
Perry Cal) t ae 
PETES 


ewes f 


Over 9000 items in stock means immediate de- 
livery from one source 


New Garden City plant now operating at top 
speed and quality 
Unsurpassed facilities for quantity fabrication of 


A staff of seasoned engineers always available 


Pioneers in the manufacture of stainless steel 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY 





Applying Magnetic Amplifiers, 79 
pages. Multiple Reprint No, 1A. 
Second edition of _ this popular 

booklet has been expanded to in. 

clude four recent feature articles 
in addition to the series by Dom. 
hoefer and Krummenacher, For an 
annotated list of contents see Jan- 
uarv 1954, page 286. $2.00 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No, 
3. Thirteen feature articles or ye. 
lated phases of design of feedback 
control or servo systems and seryo 
applications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358, 

$2.50 


Engineering Testing as a Design Tool, 
76 pages. Multiple Reprint No. 
4. Twelve articles in a planned pro- 
gram covering instrumentation as a 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 


Electro-Hydraulic Control, 56 pages. 
Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop- 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles in 
this booklet see January 1954, page 
277. $1.50 


Multiple Reprints at 
Quantity Prices 


Since handling expense is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, group- 
ing of orders makes possible substan- 
tial savings in cost per copy. For 
single shipments to one address, on 
orders accompanied by remittance, 
the following prices per copy apply: 


Quantity 

Title 5 25 
Electro Hydraulic Control] 1.00 0.85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.35 1.10 
Engineering Testing 1.50 1.25 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. Orders 
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Panel-Chanel gives clean 
design, easy access to 


control panel wiring. 


> JUNE 1954 


Now you can cut 
control panel wiring time 


HIANEL CHANEL 


WHAT IT IS 


Panel-Chanel is a new, exclusively designed, top quality laminated 
plastic wiring duct for control panels. It has excellent electrical in- 
sulating properties and high moisture resistance. It is glossy black 
to correspond with other plastic components. 


WHAT IT DOES 


Panel-Chanel saves time and money. Actual time studies show that 
the Panel-Chanel method of wiring reduces labor time from 25 to 50% 
over conventional methods. Panel-Chanel is permanently fastened to 
control panel prior to wiring; wires are laid in channel, then con- 
nected; cover is snapped on. Sides are perforated with 34” diameter 
holes for lead-off wires. For T-junctions and angles Panel-Chanel is 


easily cut with ordinary tin snips. 


HOW IT IS INSTALLED 


Panel-Chanel’s simplified design does not require supporting brackets 
nor special fastening devices to assemble duct to panel. Mounting 
holes are pre-punched in short leg of angle with modular spacings to 
correspond with standard template. Duct is fastened to panel with 


self-tapping screws. Panel-Chanel is available in four widths, two 


heights, two lengths. 


MAINTENANCE IS EASY 


Panel-Chanel covers are held securely in place by snap-on metal clips. 
After installation of panel, covers may be removed by light inward 
pressure on sides of panel, greatly facilitating maintenance or wiring 


changes, and eliminating the need for unlacing wires. 


How time and 


you can save 


money with Panel-Chanel. Send 
for complete information. 


STAHLIN BROTHERS FIBRE WORKS, Inc. 
Dept. E, Belding, Michigan 


Please send complete information on Panel-Chanel: 


NAME____ ee 


FIRM_ 


ADDRESS___ 


a a a i a ca ae 





can be accepted only when accom. 
panied by payment. 









S. uprucr Designs 
Slip Ring Brush Assemblies 
for Electronic Use 

i be eee listing. At a later date, a new My. 


; & we , tiple Reprint of recent article 
Low noise a7 7 . Stable contact ikl r es On 
cae al g ah this subject will be made available 
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. LCS BE), : ] COver cost 
get WS » of publication 
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Out of Print 


Plastics and Dielectric Materials, My). 
tiple Reprint No. 5, originally js. 
sued in 1952 is now out of print 
and has been withdrawn from the 
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BRAIDED COPPER WIRE SHUNT 





For these selected publications on ma- 
/ terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head. 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 218 for other publica- 
tions available through the Reader In- 
quiry Facility. 


/ 


Very UHH te, Long 
low friction LL : brush life 
; LABORATORY CLIP BOARD-De- 
signed as a laboratory aid for the se- 
lection of clips and insulators for test- 
ing applications, circuit identification, 
and other uses, new display board 
contains the 18 most popular small 
clips and insulators. Suitable for wall 
mounting, board is 7 x 9 in., and has 
a blue Formica face. Its use not only 
simplifies selection and ordering, but 
also indicates the clip sizes available 
It is useful in research departments, 
engineering sections, and laboratories. 
The board comes complete with 
mounted units. Write on company 
letterhead to Mueller Electric Co., 
1550W East 31st St., Cleveland 14, 
Ohio. 


Superior Brushes Belong 
on Products Like These) 


The drawing above suggests how 
thoroughly the Superior staff 
works out every detail of a job. 
Superior will design and build any 
or all parts of a brush assembly, 
OR we will build to your design. 


Write for our Catalog 6-DM. 


Letterhead request, please. 


HEAT TREATING ALUMINUM 
ALLOYS-—Revised 1954 edition o 
this 122-page manual first presents ip 
a simplified manner the basic con- 
cepts of aluminum _ heat - treating 
metallurgy. Subsequent chapters con 
tain more technical discussions 0? 
wrought aluminum alloys, the cast 
aluminum alloys, the wrought alloy 
numbering system, and the tempée! 
designation system. Both heat-treat- 
able and non-heat-treatable aluminum 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE, CLEVELAND 5, OHIO 


phe RR the 0 
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‘> CAROL FLEXIBLE CORDS ARE 
| BUILT BETTER TO LAST LONGER 














We know what a portable cord has to go 
through in service. So we build life and 
durability into Carol Cords—by giving 
them the best in materials and workman- 


ship. Here’s just a part of the quality 





™ story behind Carol wire and cable: 
‘ Laboratory control constantly protects the 
) uniformity of specially compounded 
Carol insulation 
la- 
nd Modern production methods, like this 
. continuous vulcanizer, transform highest 
NG grade materials into precision-made 
he cable products. 
a- 
[n- . 
Write to us today for our com- 
plete catalog, listing Carol Port- 
e- able Cords and other wire and 
: cable for electrical, electronic and 
in, welding applications. 
rd 
all 
all 
as a ee ew oe 
! 
ily 
ut Carol Flexible Cords are ! 
le. : i 
ts made of stranded con- i 
F i 
i 
: ductors of soft annealed ' 
| 
ny copper, paper served . 
0., ° a2 ° 
4 and individually insulated : 
a ° ' 
At the N.E.D.A. Convention June 6-10 1 with rubber compound. ’ 
Our booth number is 509—we would be happy fo see you. : Conductors are cabled 
7 i with cushioning jute to : 
a 
ip 1 perfect roundness, and 
yn- ' . i 
ng ’ jacketed in tough Caro- 
R i 
re i prene’ or rubber. 2, 3, 
on i ' 
ast ' and 4 conductors, 18 to ; 
> ? 
0% i 10 AWG. 
per ; ; 
at- ® Neoprene i 
- DIVISION OF THE CRESCENT CO., INC., PAWTUCKET, RHODE ISLAND a al i ta ial i 
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BETTER {/ / ~ 
PUSH-BUTTON —/ SWITCHES eee 
for a better push-button world 







A good electrical product deserves a good switch 
—and, for push-button types in the 15 to 50 
ampere range that means Hetherington! 

Fully proved on the toughest aviation and mili- 
tary assignments, these sturdy, good-looking little 
units are commercially adaptable to almost any 
equipment where a few cents more for a really 
superior switch is recognized as being sound, 
far-sighted economy. 
HETHERINGTON, INC. 

SHARON HILL, PA. 


(West Coast Division: 8568 W. Washington Bivd., Culver City, Cal.) 


HETHERINGTON 


Snitches 


Fine push-button and snap-action types 
Switch-indicator light combinations 
also 
Panel indicator lights, aircraft and electrical specialties 


260 





is sienna 


alloys are covered. Separate chapters 
are devoted to annealing, stabilizing 
aging or precipitation hardening, 
many other topics. 

A feature is the chapter on heat- 
treating cast aluminum products 
which describes the factors which 
necessitate different heat-treating 
practices for casting than for those 
employed in heat-treating wrought 
aluminum products. 

The new manual includes a com. 
plete glossary of terms and a special 
chapter with 8-pages of photomicro. 
graphs showing details of typical 
metallurgical structures in aluminum, 
A 10-page cross index covers both 
text and tabular material. To obtain 
a copy, address a letterhead request 
to Editorial Services, Reynolds Metals 
Co., 2500 S. Third St., Louisville 1. 
Ky. 


and 





Men 


in Industry 





Formerly its chief engineer, Ed- 
ward H. Wheeler has been promoted 
by Standard Pressed Steel Co., Jen- 
kintown, Pa., to manager of its Forg- 
ing Division. 

Succeeding him as chief engineer is 
John M. Sherman, whose new respon- 





JOHN M. SHERMAN 


sibilities include products and process 
research engineering. 

Mr. Wheeler, who joined Standard 
Pressed Steel in 1935 and became 
chief engineer in 1951, is a member 
of the American Society of Mechan- 
ical Engineers, the Standards Eng 
neers Society and other professiona 
groups. He is second vice president 


of the ASTE’s Philadelphia Chapter 
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You don’t pay EXTRA 


for the EXTRA | FINE PRECISION of 


A 
$s 
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WHY PAY THE PRICE OF PRECISION 
AND THEN NOT GET IT? 


SWITCH TO “FISCHER TURNED” BRASS NUTS! Save 
when you buy! Save when you use! Held to Class 2 
tolerances, “Fischer Turned” Brass Nuts feature 75°% full 
threads and are tapped through at 90° to the face... 
they are countersunk on both sides and completely free 
from burrs and grease. 

There is no galling or seizing or off angle seating with 
‘Fischer Turned’? Brass Nuts. You get precision that 
meets or exceeds AN 340, 341, 345 specifications. Rejec- 
tion and assembly costs are slashed . . . you produce a 
better product at a lower cost. 


COMPARE PRICE AND PRECISION! Send for samples 
and quotations on the standard or special size nuts you 
use. There’s no obligation. Send today! 


E f Fi; Deliverios. To / 
Atha Tine Geiveries, 100. 

OVER A THOUSAND DIFFERENT SPECIAL SIZES are in regular pro- 
duction along with a complete range of standard size nuts. By dealing 
with Fischer you get prompt, worry-free delivery . . . your order is 
guaranteed to arrive on or before the promised delivery date. Specify 


and order "Fischer Turned” Brass Nuts for PRECISION, PRICE and 
POSITIVE DELIVERY! 


OLA YD ya34) ee cee see 


446 Morgan St., Cincinnati 6, Ohio 
WESTERN UNION-TFI BELL SYSTEM TELETYPEWRITER-CI-448-U TELEPHONE WOodburn 1280- 
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and co-chairman of the chapter's com- 
mittee for the 1954 ASTE National 
Convention and Industrial] Exposition 
in Philadelphia. 


Six members of the staff of the Na- 
tional Bureau of Standards have re. 
ceived the Department of Commerce 
Gold Medal Award for Exceptional 
Service. The awards were made fo; 
“outstanding contributions, as a mem. 
ber of a group, in the field of produc. 
tion technology for electronics with 
important implications for the elec. 
tronics industry and for national de. 
fense.” Receiving the award were: 
J. G. Reid, Jr.; Robert L. Henry; Dr. 
Benjamin L. Davis; Charles C. Ray. 
burn; James G. Black, Jr.; and Harold 
S. Horiuchi. 

They were the scientists primarily 
responsible for the development of 
Project Tinkertoy. 


John D. Vickrey has joined the en- 
gineering department of International 
Rectifier Corp., El Segundo, Calif., as 
a sales and applications engineer. Mr. 
Vickrey has had extensive experience 
in the design and application of se- 
lenium rectifiers, having been asso- 
ciated with semi-conductor devices 
over the past ten years. A graduate 
electrical engineer from the Univer- 
sity of Southern California he is a 
registered professional engineer in 
that state, and has been associated 
with Lee Electric Manufacturing Co., 
and Vickers Electric Div., Vickers, 
Inc. 


Corps of Engineers 

Seeks Electrical Engineers 

The Corps of Engineers’ Research 
and Development Laboratories, 
Fort Belvoir, Va., needs specialists 
in the field of electric power gen- 
eration to carry on a program of 
developing improved equipment 
for the Armed Forces. 

Openings exist in design engi- 
neering, application engineering 
and laboratory test work in one 
of the country’s _ best-equipped 
laboratories. Applicants must hold 
a degree in electrical engineering 
or have considerable practical ex- 
perience in their field. Salaries 
range from $3410 to $7040. Apply 
to Walter H. Spinks, Chief, Ad- 
ministrative Department, ERDL, 
Fort Belvoir, Va. 





Dr. Mervin J. Kelly, president, Bell 
Telephone Laboratories, has received 
the Industrial Research _ Institutes 
1954 medal, which was established 
in 1945 to “recognize and honor out- 
standing accomplishment in leader- 
ship in or management of industrial 
research which contributes broadly to 
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*WITH STANDARDIZED PARTS 





Pesco “‘coordinated-frame” electric motors pro- 
vide you with several important advantages. 


First, they provide maximum power packaged 
in a minimum-sized unit to meet every installation 
and operating requirement from .01 to 11.0 
horsepower. 


Second, by using standardized Pesco parts in a 
series of coordinated frame sizes, Pesco lowers 
unit cost and greatly simplifies the stocking of 
service parts. 


Finally, Pesco motors are supplied for DC or 
AC in a full range of voltages. DC motors are 
available with Series, Shunt, or Compound wind- 
ings, 6 to 120 volts, 1/100 to 11 horsepower, and 
speeds up to 15,000 rpm. 







JUNE 1954 


AGRICULTURAL INDUSTRIAL AIRCRAFT 


Pesco AC high frequency induction motors of 
the squirrel cage type are available in | or 3-phase 
types for 400-cycle operation at various voltages. 
These motors range from 1/100 to 9 horsepower 
at speeds up to 12,000 rpm. Motors are produced 
in all types of enclosures for continuous or inter- 
mittent duty. 

When your electric motor requirement demands 
(1) dependable power, (2) minimum space, and 
(3) minimum stocking of service parts—YOUR 
BEST BUY IS PESCO. 


Call or write the Home Office, Bedford, Ohio for full 
information on these outstanding PESCO products. 


AUTOMOTIVE CONSTRUCTION EARTH MOVING 


PRODUCING THE BEST IN OL sag AND ELECTRIC MOTORS 


BORG-WARNER 


24700 NORTH MILES ROAD ° 


CORPORATION 


BEDFORD, OHIO 








263 





the development of industry or the 
public welfare.” 






Dr. Kelly received the award for : 
“distinguished leadership in industria] 
research . . 


experienced hand 


and for outstanding per. 
sonal contributions to national se. 


curity.” In his acceptance address, Dr. 
Kelly declared: “Industrial research is 
perhaps the most significant force in 
our society in determining the quality 
of our living, in conserving materials 
essential to industrial man’s survival 
and in insuring our freedom.” 


At Magnecord, Inc., Chicago, Wil. 
liam F. Boylan has been appointed 
chief electronic engineer and Roy 
Witte, chief mechanical engineer, ye- 
spectively. Mr. Boylan joined Mag. 
necord in 1950 as an electrical] engi- 
neer, later becoming senior electrical 
engineer on commercial production, 
Mr. Witte joined the company in 
1953 as a project engineer. Previously 
he had served as chief mechanical en- 
gineer for Hallicrafters Co., Chicago, 
and had also been associated with 
Motorola, Inc. 


National Pneumatic Co., Inc., and 
Holtzer - Cabot Division, — Boston, 
Mass., has appointed Harvey J. Fini- 
son as director of engineering. Mr. 





Stone's Small Diameter 
Spiral Wound Bushings 


Those hundreds of manufacturers who buy small diameter paper 
tubes from Stone know this. 

Stone led the way by inventing the spiral wound drinking straw 
back in the ’80’s. Precision production of small diameter spiral 
wound paper tubes has continued to be our speciality. 

Widely known for hi-dielectric strength and close tolerances 
are Stone’s spiral tubes of kraft, fish paper, and plastic films. 





Stonized, a phenolic impregnated tube, is best known for its low ey o. ee 

moisture absorption and good dimensional stability qualities. 
Stone’s tubes can be manufactured, fabricated, and imprinted Finison, who has had broad experl- 

for less than tubes of any other material. ence in development engineering, was 
Take advantage of our experienced hand by phoning or writing formerly head of electrical engineer- 

us today. ing research at the Armour Research 


Foundation, Chicago, Ill. 


Chester Cable  Corp., Chester, 
N. Y.. manufacturer of insulated wires 


and cables, has appointed as execu- 
tive technical director John Lach- 
mann. Mr. Lachmann has been em- 
PAPER TU BE CO. ployed in the technical department of 


E. I. du Pont de Nemours and is 
AFFILIATED WITH 


known for his work with nylon and 


STONIZED PRODUCTS CO. IN 9 


New project engineer at Varo Mfg. 





900-922 Franklin Street, N.E., Washington i. & s. Co., Inc., Garland, Texas, is Theodore 
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Low-cost, Trouble-Free Shells 


for Motors and Generators 


LET CLEVE-WELD supply your needs for rugged, easily 
machined steel motor and generator shells... just as we supply 
many other leading manuf: icturers! These steel shells withstand 
accidental dropping and rough handling in shipping far better 
than other types. They require less mi ichining, eliminate rejects. 

Produced by the C leve-Weld Process, the shell is cold-formed 
from a flat strip of steel, and the gap is closed by electric resist- 
ance butt welding. Shaping dies under tons of pressure expand 
then contract the shell to close tolerances of diameter and con- 
centricity. When required, we can supply shells consisting of 
one steel band shrink-fitted over another. 

And there is a worthwhile price advantage... particularly 
in frames of large diameter. Let us quote on your needs! Write 
or wire THE CLEVELAND WELDING COMPANY, West 
117th Street & Berea Road, Cleveland 7, Ohio. (A subsidiary 
of American Machine & Foundry Company, New York.) 
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SLIP RINGS 
... AND SUP RING ASSEMBLIES 


| 30) > 


BRUSHES — CONTACTS — ASSEMBLIES 





... Use SILVER GRAPHALLOY for appli- 
cations requiring low electrical noise; 
and constant contact drop; high current 
density and minimum wear. 


EXTENSIVELY USED IN: 


SELSYNS + GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
STRAIN GAGE CIRCUITS 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 
standard and special applications. 


Cher Graphallny Product 


Oil-free, self-lubricating Bush- 
ings and Bearings (applicable 
—100° to +300 F.; with ex- 
ponsion coefficient half that 
of steel will not seize shoft at 
low temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust ond Friction Washers, 
Pump Vanes. 


neem 





RAPHITE METALLIZING CORPORATIO 


1059 Nepperhan Ave. « YONKERS, NEW YORK 


& Please send date on Graophalloy BRUSHES and CONTACTS. | 
[_] Send dete on BUSHINGS 


NAME & TITLE 


COMPANY 


STREET 





| 1932 


R. Edmonds, who was formerly on the 
engineering staff at Sylvania Electric 
Products, Inc. Mr. Edmonds, who has 
several patents pending for his re- 
search work, has designed instruments 
at the Medical School of the Univer- 
sity of Pennsylvania and has also been 
associated with electron tube design. 


New vice president in charge of 
engineering and patents at the Hoover 
Co., North Canton, Ohio, is Dr. 


G. Pierce Daiger, formerly assistant | 


vice president in charge of engineer- 
ing. Dr. Daiger came to Hoover in 
after receiving a Doctor of 
Engineering degree from Johns Hop- 
kins. Closely identified with the de- 
velopment of Hoover products in a 
number of technical and administra- 
tive posts, he was made assistant vice 
president in charge of engineering in 
1952. 


R. R. Jenner, formerly chief radio 
and electronics engineer for Beech 
Aircraft Co., has been appointed to 
the newly created post of director of 
airborne products for Micro Switch, 
Division of Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. Mr. 
Jenner will be directly responsible for 
the design and production of all 
Micro Switch products for use in the 
aircraft industry. A graduate of the 
University of Kansas, Mr. Jenner 
served for 14 vears as chief radio and 


Beech. 


electronics engineer for 


At Admiral Corp.'s subsidiary, Mid- 
west Manufacturing Corp., Galesburg, 
Morton, 


Ill.. Evans T. has been 





EVANS T. MORTON 


elected a vice president. Mr. Morton 
is also director of engineering of Ad- 


miral’s major appliances. He . was 
graduated from the University of 
Michigan in 1934, subsequently 


spending two years with Norge cn 
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Why Pay 


FOR STARTER CAPACITY 
NEVER USED ? 


THE ANSWER TO THIS QUESTION COULD 
SAVE hard-earned dollars needlessly 
thrown away. 


When choosing from the widest range 
of starters in the 1-50 hp range, you 
save by selecting the starter matched to 
the job—with no wasted capacity. 


Furnas Electric starters—nine of them 
in the 1-50 hp range—are designed and 
built to match most applications. 


Save 25h TODAY 


LIKE THIS 


Here’s an example of typical savings you 
can earn through proper starter selec- 
tion: for 10 hp service,’ for example, 
you’d select Furnas Electric Type YE 
rated for the job. This saves you up to 
25% on initial costs and 40% on space 
over a YF size 2 (rated 25 hp) normally 
selected for 10 hp service. 


All of the nine Furnas Electric sizes 
offer worthwhile savings. 


(mportamndt reatures 


Furnas Electric starters give you these 
additional benefits. Dual Voltage Coils— 
matched to motor voltage. Thermal Over- 
load Protection. Shallow Case for easy 


wiring. Durability to stand up under 
rough service. Arc Resistant Terminal 
Board. Arc Quenching Silver Contacts. 


Complete RANGE OF 


OTHER PRODUCTS 


Pressure switches for air and water ap- 
plications. Drum controllers for revers- 
ing, multi-speed and reversing multi- 
speed service. 


Write today for full story or contact our 
representative near you. Furnas Electric 
Co., 1024 McKee St., Batavia., Illinois. 


EURINA'S 
PELE CT RI C4 


Batavia, Hlinois 
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THE 3 R’s OF HIGH TEMPERATURE INSULATION: 


Big things are happening in the placid photograph shown 
above! Dangerously inflammable liquids are being heated 
to high temperatures—safely! In laboratory heating 
equipment, Refrasil Cloth insulation protects fragile 
liquid containers from heating element wires, and safe- 
guards laboratory and plant from destructive fires. 
When you specify cloth insulation, make certain that 
A REFRASIL it can withstand temperatures up to 2000°F Refrasil 
; a4 HAS ALL 3! Cloth performs under such extremely high temperatures! 
Ci ¥ Be sure that your cloth is of high silica content, chemi- 
cally stable, unaffected by ordinary acids, and resistant 
to fire. Refrasil Cloth has all of these features! If your 
electrical insulation must perform under extremely high 
EASTERN MIDWEST SOUTHWEST temperatures or in a corrosive atmosphere, you can 


Fred W. Muhlenfeld Burnie L. Weddle Marshall Morris depend on Refrasil Cloth to deliver the protection 
6659 Loch Hill Road 3219 West 29th St. 3513 South Drive x ! 
Baltimore 12, Md. Indianapolis 22, Ind. Fort Worth, Texas you need! 


Valley 5-3135 Hickory 8685 Webster 2965 For HITCO engineering counsel without obligation, 
and free sample of Refrasil Cloth, address inquiries to 
Mr. B. E. Williams, H. I. Thompson Fiber Glass Co., 
1733 Cordova Street, Los Angeles 7, California. 


Pasa Et A 
eA E LI 
at NY.| 10 





. z > : 
Write or call your nearest Uf MERI representative: 


Represented in Canada by RAILWAY & POWER ENGINEERING CORP. 


REFRASIL is available in a variety of physical forms: 


PUL dae 


Formerly The H. |. Thompson Co 
1733 Cordova St., Los Angeles 7, Calif. BULK FIBER 
TT ma em oe BO 








BATT CLOTH CORDAGE SLEEVING TAPE 
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approved by 
Design Engineers 





Men responsible for design, 
production and maintenance 
have proved and approved 
Ajax Couplings as a result 
of Ajax performance. Thou- 
sands of Ajax Flexible Coup- 


lings in use on generators, 


AVA 


— 





pumps, compressors, win- 
ches, speed reducers and 
other direct-connected ma- 
chines have proved the econ- 
omy of protecting good 
machinery with good coup- 


¢ °o ae e é i rs iy lings. Write for catalog. 


pLrEeXlea,, 


AJAX FLEXIBLE COUPLING CO. INC. 


Representatives in Principal Cities 


WESTFIELD, WN. Y. 


development work in its refrigerator 
Jaboratory and then joining Stewart 
Warner as chief laboratory engineer. 

Mr. Morton joined Admiral Corp. 
in 1942, later becoming design engi- 
neer and then chief engineer. When 
Admiral purchased Midwest Manu- 
facturing Corp. in 1950, he was ap- 
pointed director of engineering of 
Admiral’s major appliances, a title he 
still retains. 


Albert J. Morris, tormerly head of 
the Morris Defibrillator Co., manutac- 
turer of electronic cardiac defibrilla- 
tors and pacemakers, has joined 
Levinthal Electronic Products, Inc., 
Redwood City, Calif., as vice presi- 
dent. His responsibilities will include 
the development and application of 
these and other electronic medical in- 
struments. Formerly scientific research 
coordinator (electronics) for the Office 
of Naval Research, Mr. Morris previ- 
ously was a research associate in the 
division of engineering mechanics and 
the electronics research laboratory at 
Stanford University. 


Robert W. McKinley has been ap- 
pointed technical representative for 
Pittsburgh Plate Glass Company’s 
glass division product development 
department. Prior to his appointment, 
Mr. McKinley was a product devel- 
opment engineer for six years with the 
Pittsburgh Corning Corp. Mr. Mce- 
Kinley will conduct technical devel- 
opment work in the field: of glazing. 


At Ruge-deForest Incorporated, 
Cambridge, Mass., Frank F. Hines has 
been promoted from vice president 
and chief engineer to executive vice 
president and director of engineering. 
Also advanced was Haskel Ginns, 
formerly head of the electronics de- 
‘partment, who has been promoted to 
vice president in charge of electronics. 


Formerly chief engineer at Am 
perex Electronic Corp., Hicksville, 
N. Y., Simeon Weston has been 
elected executive vice president of 
Lambda Electronics Corp., 103-02 
Northern Blvd., Corona 68, N. Y. A 
graduate of the College of Engineer- 
ing of New York University and 
Stevens Institute of Technology, Mr. 
Weston has been associated with Fed- 
eral Telephone and Radio Manufac- 
turing Co., Clifton, N. J., Radio Navi- 
gational Instrument Corp., New York, 
and DeJur-Amsco Corp., N. Y. 


Ford Sebastian, formerly executive 
vice president of Electro-Snap Switch 
and Mfg. Co., Chicago, has been 
elected vice president and manager 
of the newly formed Sealectric Divi- 
sion of Williams Mfg. Co., also of 
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S55 can make it [TOUGH 
ANBAR Daa Ot LER SEEN fo dee ELL SEITE NS RES - 


WHEN YOU NEED a component that must be 
extremely tough and still meet other difficult phy- 
sical, electrical or chemical specifications, let 
a @ Spaulding make it. 


TOUGHNESS is an inherent characteristic of 
Spaulding’s basic materials and may be had in 
Ir a variety of combinations with such other proper- 
ties as light weight, structural strength, flexibility, 
resistance to wear and abrasion, chemical inert- 
I. ness, high dielectric strength, deionizing proper- 
ties, good forming qualities and clean punching 
|. and machining. 


YOUR SPAULDING REPRESENTATIVE 
will be glad to recommend the correct type and 
it grade of material for your specific application 
e and to explain how you may profit by utilizing 
Spaulding’s fabricating experience and facilities. 





S. SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y. 





A 

is 

c 

r. 

i. 

ni SPAULDING BRANCH SALES OFFICES 

‘I- BALTIMORE 18, MD. CLEVELAND 14, OHIO FORT WAYNE 6, IND. NEW YORK 55,N. Y. LOS ANGELES 15, CALIF. 
k. 123 West 22nd St. 2108 Payne Ave. 2301 Fairfield Ave. 384 East 149th St. C. D. LaMoree 


of 
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BOSTON 16, MASS. 


585 Boylston St. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 


4770 Lincoln Ave. 


CHICAGO 38, ILL. 


5604 West 63rd St. 


CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 


LANSING 10, MICH. 
2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhaven 21, L.I., N. Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEWARK 2, N. J. 
965 Broad St. 
PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. 
ST. LOUIS 5, MO. 
34 North Brentwood Blvd. 
TONAWANDA, N. Y. 


310 Wheeler St, 


1325 San Julian St. 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 
A. A. Andersen & Co. 
P.O. Box 92 
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Chicago. The new division will spe- 


t h C S 0 | u ti 0 n to y 0 1 r — ee of relays, 


SPRING PROBLEMS af == 


is in our Files 


Our files are literally bulging with the solutions 


sealed electrical controls. 


Frederic H. Holt, has been ap. 
pointed general manager of G.E.’s 
Appliance Control Dept., headquar- 
ters of which are located at Morrison. 
Ill. A graduate of the Missouri Schoo] 
of Mines, Mr. Holt joined General] 
Electric in 1935. 

Also at G.E., Chester H. Lang, 
vice president of public relations and 
long active in Schenectady civic af- 
fairs, will be the recipient of an hon- 
orary doctor of law degree, bestowed 
by Union College at its commence- 
ment on June 13. A graduate of the 
University of Michigan, Mr. Lang 
joined G.E. after serving in World 
War I, becoming manager of Sales, 
Apparatus Dept., in 1940 and _ the 
following year a vice president. 



















to tough spring problems. Chances are, the exact 
solution to your particular problem is among 
them. If it isn’t, you can be sure our experienced 
Spring Engineers will arrive at it in short order. 


Over the years they've turned their hand to the 


New vice president and_ technical 
director of the Wilcolator Co. is 
Walton A. Lean. In his new position 


solution of some classic toughies. And over 


the years, Lewis’ facilities, experience and 





reputation have combined to provide you with a 
dependable source for the exact spring for 


the job at the lowest possible cost. 










SPRING 
PROBLEM 
SOLUTIONS 


WALTON A. LEAN 


Mr. Lean will be responsible for the 
coordination of engineering, sales and 
production. He has been with the 
company, manufacturer of electrical 
and other controls and_ thermostatic 
temperature regulating devices, since 
1927. The move was necessitated by 
the growing diversification of Wil- 
colator products, including air-con- 
ditioning units, which has brought 

about a need for greater coordination 
between engineering, production, and 

ings, specifications or samples today. No obligation, of course. sales. 


LEWIS SPRING & MANUFACTURING CO. 


2646 W. NORTH AVE. CHICAGO 47, ILL. 


cee een 


Looking for the solution to a spring problem? Send us draw- 


At the Catholic University of Amer 
ica, Dr. Thomas J. Killian has been 
appointed dean of the School of En- 
gineering and Architecture. Dr. Kil- 
ree is is a lian is at present Chief Scientist, Of- 


= Ss Pe e j fe G § fice of Ordnance Research, United 





States Army, Durham, N. C. He will 
7 formally take up his new duties with 
the opening of the coming academic 


: . : | ‘ year in September. 
The Finest Light Springs and Wireforms of Every Type and Material Dr. Killian received his SM .ead 


270 ELECTRICAL MANUFACTURING 





| LC EE LE, 





Now—Dynamatic Makes 
Ajusto-Spede Motors 
Available in Fractional Horsepower Sizes 


The addition of 5 new fractional horsepower models to the 
existing Ajusto-Spede line extends the available range of 
these adjustable speed drives from 14 horsepower to 75 
horsepower. 


This compact, self-contained unit is an integral combina- 
tion of AC constant speed induction motor, eddy current 


coupling, and electronic control. 


All fractional horsepower Ajusto-Spedes are rated 115/220 
volts, singhe phase or 220/440 volts, 3 phase. Sizes are 1/4, 
¥g, and 2 horsepower at 1600 RPM; 1/2 and 3, horsepower 
at 3200 RPM. 


If you have fractional horsepower adjustable 
speed drive problems, write for a copy of the 
Dynamatic Bulletin FAS-2. Bulletin GB1, which 
describes other Dynamatic Eddy Current products, 
is also available. 


4 


a 


* 


” 


Ajusto -Spede 
Advantages: 


Constant torque speed range: 10 to 1 
with 1600 RPM Ajusto-Spedes; 20 to 1 
with 3200 RPM units. 


Control accuracy: 2 per cent of top 
speed at any point within the speed 
range. 


Minimum wiring to power line. 


Remote ‘‘one knob” control operation 
up to 100 feet. 


Rugged plug-in type integral one-tube 
electronic control. 


Permanently sealed grease-packed 
bearings. 


Power output shaft extension at both 
ends of drive. 


NYNANATI[ DIVIS 1OWN EATON MANUFACTURING COMPANY 
— os =. 


KENOSHA, WISCONSIN 
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General Offices: Cleveland, Ohio 
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KLEIN 


Quality Pliers 


DESIGNED 









SPE ‘JALEY 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


ready for work. All are hammer 
forged from high-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


LONG NOSE PLIER 
307-5-YVal —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


6-inch sizes. 3 
or ch sizes JQ 


oD 


LIGHTWEIGHT 

OBLIQUE CUTTING 

PLIER 209-5 —Smaller 

than 210-5L with an ex- 

tremely narrow head. 

Entire length of cutting 

knives works flush 

against cutting surface. fy 
Y 


PRINTED CIRCUIT 
PLIER 052-1—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 


Knives face operator ) / 
for visual inspection. C P 
Ask for Bulletin 753. 

fide) 




































CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 






TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 







This Klein PocketTool | 

Guide gives full infor- ASK YOUR SUPPLIER 
mation on all types and 

sizes of Klein Pliers. = Foreign Distributor: 


A copy will be sent 


; % International Standard 
without obligation. ALIA |, 


nm fi Electric Corp., 
i Li 7) New York 


"Since 18579 am 


mo 453 1 


ILLINOIS 





3200 BELMONT AVENUE, CHICAGO 18, 


S.M. in electrical engineering at Mas- 
sachusetts Institute of Technology, 
later doing graduate work at Prince- 
ton, where he received the degree of 
Doctor of Philosophy in 1929. He has 
been active in education, industry, 
and the government, serving as Sci- 
ence Director in the Office of Naval 
Research from 1947 to 1952. In 1959 
he accepted the position he now holds 
as chief scientist, Office of Ordnance 
Research, United States Army. 


Daystrom Instrument, a Div. of 
Daystrom Ine., Archbald, Pa., has 
elevated Nelson H. Mageoch to vice 
president. In his new capacity, Mr. 
Mageoch will continue to direct en- 
gineering and research activities at 
the Archbald plant, as well as to 
undertake additional responsibilities. 
Mr. Mageoch, a graduate of Drexel 
Institute with post graduate work in 
applied science at the University of 
Pennsylvania’s Graduate School, has 
been director of engineering and re- 
search at the plant since 1951. He has 
a wide background in engineering and 
manufacturing, having held 
tive positions with Atwater 
General Electric, Western 
and other organizations. 


execu- 
Kent, 


Electric 


Promotions have been awarded by 
Allis-Chalmers General Machinery 
Div. to R. C. Allen and L. J. Linde. 
Mr. Allen becomes director of me- 
chanical engineering and Mr. Linde 
director of electrical engineering for 
the division. Mr. Allen has been con- 
sulting engineer in the office of the 
director of engineering since 1951. 
Mr. Allen developed many of the 
World War II projects in which the 
company participated, including pro- 
duction of turbo-superchargers and 
jet propulsion engines for military 
aircraft. 

Mr. Linde, before his appointment 
in 1951 as assistant general manager 
and chief engineer of the Allis-Chal- 
mers Boston Works, was retained by 
contract as a consulting engineer. He 
has served as chief engineer for the 
A. B. Chance Co., Centralia, Mo., and 
was also associated with General 
Electric. 


Robert J. Minshall, formerly presi- 
dent of the Pasco Products Division 
of Borg-Warner Corp., has been 
named chairman of the supervisory 
board and director of research and 
development for the division. Mr. 
Minshall’s career in industry has been 
distinguished by numerous engineer 
ing achievements particularly in the 
aviation field. He directed the de- 
velopment of the Boeing 299 in 1933, 
the first American four-engine plane 
and forerunner of the Flying Fortress. 
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Takes 22,000 sparks per minute 
at 140-mph... without electrical loss! 


Top of Wells’ new “Super Go” 
ignition coil, C-1850, is molded of 
Resinox 3700. This coil out-performed 
all others in racing car tests on Utah 
salt flats . . . losing no spark power at 
speeds up to 140-mph! Manufacturer 
claims this coil on passenger cars 

will give same heat and spark at 
80-mph as at 40-mph, saving gas 

and giving same pickup at both 

high and low speeds. 


RESINOX 3700 


Wells Manufacturing Company of Fond du Lac, Wisconsin, needed 
an ignition coil top that combined tremendous arc and heat 
resistance with outstanding dimensional stability and toughness. 
After extensive tests, they selected Monsanto’s thermosetting 
molding powder, Resinox 3700. Speed test results proved 

the wisdom of their choice! 


Resinox 3700 is the ideal all-around material for magneto ignition, 
motor control and electronic circuits, and other electrical applications. 
It combines high arc-resistance with excellent dimensional 

stability. Eliminates undesirable after-shrinkage. 

It has relatively good impact resistance and outstanding 

moldability, including good transfer molding properties. 

It offers superior heat resistance. eine 
Perhaps Resinox 3700 is exactly what you need to solve an electrical ONSANTO 


equipment problem. Write today for full information! 


Resinox: Reg. U.S. Pat. Off 





& & ie & a & & & & & @ & & SERVING INDUSTRY...WHICH SERVES MANKIND 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2403, 
Springfield 2, Mass. 


Please send me complete information on Monsanto’s new Resinox 3700 arc-resistant material. 
Name & Title 
Company 


Address 


City, Zone, State 
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motor ... Maybe one of these 
Wtf REULAND specials’ 


Ue) 


will solve it! 


FLUID-SHAFT MOTOR 


Motor with internal fluid coupling. Provides 
| smooth load acceleration. More compact than 
separate motor and coupling. Assures perfect 
alignment. Will start heavier loads than stand- 
ard motors of same horsepower. Used on 
cranes, conveyors, mixers, etc. 


FLUID-SHAFT MOTOREDUCER 


Consists of Reuland Fluid-Shoft motor and gear 
reducer as one compact unit. Converts the 
. motor’s conventional high speed into a slow 
speed, high torque output. Provides smooth 
starts. Prevents equipment jamming. Used on 
cranes, hoists, car pullers, etc. 


RIGHT-ANGLE MOTOREDUCER 


Consists of Reuland motor and worm gear 
reducer. Provides unlimited mounting versa- 
tility. Permits use of 1 high speed and 2 slow 
speed power-take-off shafts, if desired. Ideal 
for designing into cramped quarters. Also 
available with Fluid-Shaft drive motor. 


HYDRAULIC PUMP MOTOR 


Special end bell flange permits direct, end bell 
mounting of all standard makes of pumps. 
Eliminates need for special mounting platforms. 
Assures absolutely perfect alignment with 
pump shaft. Available with mounting flange 
on one or both ends. 


THROUGH-SHAFT MAGNETIC BRAKE 


“Doughnut” type design allows extension of 
shaft entirely through brake. Permits use of 
TWO output shafts per motor. Can be mounted 
on the input or output shafts (or both) of Fluid- 
Shaft motors and motoreducers. Only 6 major 
parts...self adjusting ...half usual length. 





Whatever your drive problems may be, there is a 
good chance that the Reuland “library of specials” 
contains a unit that is already tailored to your needs. 
Its availability will save you development work and 
put you in production faster. 

Write today, outlining your particular problem. No 
obligation, of course. 


<é> REULAND 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
WESTERN DIVISION—ALHAMBRA, CALIFORNIA * EASTERN DIVISION—HOWELL, MICHIGAN 
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The B-29 was also engineered under 
his direction. 

Appointment of Mr. Minshall her- 
alds an expansion of Pesco’s research 
and development activities The com- 
pany, located at Bedford, Ohio, manu 
factures hydraulic equipment for air- 
craft and other industries. 


Donald H. MecCuaig has been 
moved up by the Worthington Corp. 
to manager of application engineer- 
ing for its air conditioning and re- 
frigeration division. Mr. McCuaig js 
a graduate of the University of Ala- 
bama and has served in education 
and industry. A licensed engineer in 
Alabama, he is a member of the Amer- 
ican Society of Mechanical Engineers 
and the American Society of Refrig- 
erating Engineers. 


Dr. Charles C. Bramble, formerly 
director of research at the Naval 
Proving Ground, Dahlgren, Va., has 
been named to the technical staff of 
Research and Development Division, 
Norden Laboratories Corp., White 
Plains, N. Y., and Milford, Conn. In 
his new capacity, Dr. Bramble will 
serve as technical consultant in the 
fields of applied mathematics, me- 
chanics, ballistics and computation. 
He will also be associated with tech- 
nical coordination of major laboratory 
projects. 





Company 


Briefs 





With the opening of a new cold 
rolled sheet mill at Allenport, Pa., 
Pittsburgh Steel Co. has announced 
its entry into the sheet stee] market 
while maintaining its established pro 
duction of seamless tubular and wire 
products. The new cold rolled mill 
has the most modern rolling mill 
equipment in the industry and is lo 
cated adjacent to the company’s re- 
cently installed hot rolling mill. Both 
mills will handle sheet steel in strip 
form up to 60 in. wide. Product will 
be shipped in coil or in sheet form 
to manufacturers of automobiles, 
electrical appliances, electronic equip 
ment and other end products. 


Tung-Sol Electric, Inc., Newark, 
N. J., manufacturers of miniature in- 
candescent lamps and electron tubes, 
has just completed 50 years of busi- 
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A NEW CONCEPT OF ACCURACY IN THE) DUCTION OF ALLOY STRIP 


---for all critical applications- 
electrical, electronic, instrumentation 


This new plant was designed and built for 
the production of alloy strip of the highest 
accuracy. It is equipped with the finest 
machinery available for the task. Send- 
zimir Mills assure FREEDOM FROM 
CROWN. Skilled operators, with years of 
experience, roll to close tolerances and 
produce finishes to highest STANDARDS. 


A group of experienced engineers is avail- 
able to select the correct alloy for your 
application. 


WILBUR B. DRIVER CO. 


NEWARK 4, NEW JERSEY 
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No. 4 in a series discussing why ASCO means 


adequacy in Automatic Transfer Switches 





IoRMAcy in single throw devices such as 

motor starters, arc interruption time is not a 
basic design consideration, except incidentally as 
reflected by tolerable contact erosion for a speci- 
fied number of operations. 


pret... 


F TWO such devices are combined to forma 

Transfer Switch, time becomes a vital factor. 
Upon reduction or loss of normal voltage, your 
Switch must transfer connected load to an emer- 
gency source of the proper voltage and frequency. 
To provide continuity of light and power, this 
transfer must take place almost instantaneously. 
Arc interruption must be correspondingly 
rapid; the arc must be extinguished on one 
Switch before contacts close on the other in 
order to prevent a short circuit from system 
to system. 
Ordinarily, on transfer to emergency, the current 
interrupted is relatively small. However, upon 
retransfer to normal, the Switch must always inter- 
rupt maximum current and voltage. Furthermore, 
failure of the detecting relcy coil supervising the 
normal source will mean maximum current and 
voltage must be interrupted on normal source 
contacts as well. 
Even on two A-C three phase systems, out of phase 
conditions occur so that paralleling the systems 
without causing excessive current flow is impossible. 


ASCO AUTOMATIC 
TRANSFER CONNECTED 


ASCO TRANSFER TIME IN CYCLES 
(60 CYCLE BASIS) 


Amp. Normal to | Emergency 
Rating Emergency | to Normal 
30 3 2 


75 


150 





SCOCUnRDwmmMaAA 
NNOWUUWOW 


N OPERATION the separate arcing contacts 

guide the arc into an insulated chamber. Here 
@ powerful transverse magnetic field, causing 
immediate arc disruption, is provided by current 
type magnetic blowout coils. With these coils, the 
strength of the magnetic field increases with the 
current, thus providing increasing orc disrupting 
ability. 
Wide arc break distances further insure prompt 
disruption of the arc. 


cm ee ae Se 








SINGLE THROW DEVICE 


ae ak 
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(Arcing time relatively unimportant) 


TRANSFER SWITCH 
EMERGENCY NORMAL 


xR = t# 


A 
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LOAD 


UNEXTINGUISHED ARC 
SHORTS TWO POWER SYSTEMS 


RANSFER SWITCHES 
OAD IN 2 to 10 CYCLES! 


Powerful 
Magnetic Blowouts 


Large Arc-Break 
Distance 






Floating Arcing Contacts 


“ASCO Engineered” Automatic Transfer Switch 
with Circuit Breaker Construction 
One Arc Chute Removed 


For further information on Automatic Transfer 
Switches send for reprints of the first three 


Aut 


ads in this series and for Publication 502, 
explaining how to select this equipment. 


ymalic Switch ( 
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ness operation. It was founded in 
1904 by Harvey W. Harper, present 
chairman of the board, to manufac- 
ture miniature incandescent lamps. In 
that first year, Louis Rieben was 
hired as office boy. He is now presi- 
dent. Tung-Sol has seven plants in 
Newark, Bloomfield, East Orange, 
and Washington, N. J., and Weatherly 
and Boyertown, Pa. The annual sales 
are now about $10,000,000. 


Elimination of dust and dirt is a 
major construction feature of the new 
C. P. Clare & Co. plant, 3101 W. 
Pratt Blvd., Chicago. The windowless 
production area has washable ceramic 
tiled walls, metal acoustical ceilings, 
and asphalt tiled floors. In addition, 
temperature-and-humidity — controlled 
air is circulated throughout the entire 
plant, first passing through self-clean- 
ing electronic precipitators. The com- 
pany is a major producer of relays. 


International Resistance Co., Philadel- 
phia, has changed the name of its 
wholly owned California subsidiary, 
the Gorman Manufacturing Corp. to 
Ircal Industries. The subsidiary, which 
is located in Los Angeles, was pur- 
chased by IRC in 1953 and specializes 
in the manufacture of encapsulated 
wirewound precision resistors. 


A five-story building at 40-46 Leon- 
ard Street, New York City, containing 
about 70,000 sq-ft, is the new home 
of the Yardney Electric Corp. Employ- 
ing approximately 250 persons in the 
production of silver-zinc batteries, the 
company was formerly located at 105 
Chambers Street, with laboratories 
and production facilities at two other 
locations. 


A new department to handle the 
vacuum impregnation of coils, trans- 
formers, and other electrical compo- 
nents has been established by Bacon 
Industries, Inc., 192 Pleasant St., 
Watertown, Mass. The new depart- 
ment is set up to do both prototype 
work and quantity impregnations 
using standard compounds, such as 
Fosterite or Acme Star Compound, or 
special compounds. 


A new merchant mill which has a 
capacity to produce 36 million Ib of 
aluminum merchant wire, rod and bar 
products annually has been completed 
by Reynolds Metals Co. at Sheffield, 
Ala. Costing approximately $1,750,- 
000, the facilities are now in produc- 
tion and will be operated by Reyn- 
olds Alloys Co., a subsidiary of 
Reynolds Metals Co. 

In the new mill, rod products will 
be produced up to 2 in. in diam, 
while wire can be furnished down to 
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This booklet 
tells how... 


This 32-page booklet can 

help you build or repair apparatus, 

to operate better at lower cost. Gives prop- 

erties and advantages, test data, construc- 

tion drawings, case histories, application 

details. Also describes the board products 
and composites. 


Alte and Quinorgo Electrical Insulations 


lengthen service life...simplify production...cut costs 


Quinterra is the pyrolysis-resistant 
dielectric that helps cut electrical 
apparatus costs. More and more man- 
ufacturers are using it to make ap- 
paratus smaller and safer, at lower 
cost. Its composites are being used in 
Class ““B” and Class “H” motor re- 
winding. It permits equipment to 
operate at higher temperatures be- 
Cause it remains a dielectric despite 


Johns-Manville 
PURIFIED ASBESTOS 


ELECTRICAL INSULATIONS 


JUNE 1954 


heat and time the bulk of its 
dielectric strength is in the purified 
asbestos base sheet. Its mechanical 
strengths, thinness and flexibility per- 
mit economical application. 
Quinorgo is the moderate priced, 
high temperature insulation for use 
alone or in composites. Designed for 
operating temperatures up to 130C, it 


chanical strengths. High in absorp- 
tion Capacity, it can be readily treated 
and combined with other dielectrics. 
Furnished only in untreated form. 
Send for your free copy now! 
This new booklet is offered without 
obligation to electrical equipment 
designers, engineers, man- 
ufacturers and motor repair 


JOMNNS MANVILLE 








combines high dielectric and me- shops. 

eeconouctTs 
| Johns-Manville, Box 60, New York 16, N. Y. EM-4 
| In Canada, 199 Bay St., Toronto, Ontario. 
| Please send me without charge copy of booklet EL-40A, 
| “Pyrolysis Protection Pays Well.” 
| My company 0 makes equipment 0 repairs equipment 
| Name Title 
Company__ linia anaabiage ieee 
| Street sais Ss — * ie 
1 City & Zune State 














...on your 


CONTROL CIRCUIT TRANSFORMERS! 


It Assures HEVI DUTY Quality in a transformer 
Including These 4 Outstanding Features . . . 


% LOW REACTANCE. Interleaved windings give excellent volt- 
age regulation at low power factor, high inrush loads. 


%& COMPACTNESS. Saving valuable panel space, this Hevi 
Duty Transformer is able to do a better job than many 
- larger transformers. 


% HIGH DIELECTRIC STRENGTH. Coils impregnated with acid 


and moisture resistant polymerizing varnish. 
%& TESTED to NEMA and ASA Standards. 


Terminal Connecting Type available in sizes from 30 VA to 10,000 VA. 
Complete information showing regulation curves, impedance char- 


acteristics, mounting dimensions, and other engineering data in 
Bulletin T-5111. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 











approximately 0.092 in. in diam, in 
either coiled or in straightened 
lengths. A complete line of rectangles, 
squares, hexagons, angles, and flat- 
tened wire can also be produced. 


Located at 115 Roosevelt Avenue, 
Belleville, N. J., Insulated Circuits, 
Inc., is a new company manufacturing 
printed circuits and accepting subas- 
sembly contracts. The company 
method carries the pattern of the 
printed circuit through the holes to 
the other side to maintain continuity 
and eliminate the usual hardware re- 
quired. The 7500 sq-ft plant has com- 
plete facilities for the production and 
assembly of printed circuits. 


To meet demands for large indus- 
trial contro] equipment, General Elec- 
tric plans to build a multi-million 
dollar plant between Roanoke and 
Salem in Roanoke County, Va. Trans- 
fer of the company’s Industry Control 
Department from Schenectady to the 
new 100-acre site will release facilities 
in Schenectady for the scheduled ex- 
pansion of other departments. The 
new plant will occupy 600,000 sq-ft 
of floor space, and is expected to be 
in full production by late 1957. 

Elsewhere in the South, G-E has 
dedicated at Rome, Ga., its $25,000,- 
000 plant for mass production of 
medium power transformers. Now al- 
most complete, the plant is operating 
on a limited basis, with the first trans- 
former having been shipped in Janu- 
ary. 


General Mills, Inc., has sold _ its 
home appliance business to Illinois 
McGraw Electric Co., Elgin, Ill. 
Terms of the sale include equipment, 
tooling and inventory. Sale of the 
home appliance line will not mate- 
rially affect the operation of General 
Mills’ mechanical division, since only 
about 10 per cent of the productive 
effort of the divison has been directed 
toward the home appliance market. 
Included in the line are irons, toasters, 
an all-purpose food mixer, an auto- 
matic coffee maker and a fryer-cooker, 
and other units. 


Alloy Metal Wire Co., Div. of H. K. 
Porter Co., Inc., has completed and 
is now using a new addition to their 
plant in Prospect Park, Pa. The re- 
cently acquired mill, with its added 
power, will enable Alloy to roll strip 
in widths up to 6 in. and in thick- 
nesses down to 0.001 in. 


New location for the Los Angeles 
branch office and warehouse of the 
Wagner Electric Corp., St. Louis, is 
614 Lairport St., El Segundo, Calif. 
The building, containing 22,500 sq 
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GAYLORD CONTAINER CORPORATION 





The Right Start for Your New Product: 
Gaylord Boxes for Safe Shipment 


It’s an exciting moment in any factory — that 
moment when the new product is ready for 
launching. 

So good to know at this time that the product 
is starting out right in containers which guard 
against damage down the line. Developed with 


SALES OFFICES 
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the same care as you give your product, Gaylord 
Boxes combine proved design with quality board 
to give you superior protection. 

You owe it to yourself—and to your products, 
new or old—to investigate Gaylord Boxes. Call 
your nearby sales office. 


COAST-TO-COAST 


fj 
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General Offices: ST. LOUIS, MISSOURI 


CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKS 
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ft of floor space, will accommodate 
service Operations for Southern Cali- 
fornia, Arizona and part of Nevada. 
In charge of the electrical branch of- 
fice is L. G. Tandberg. 












IMMEDIATE 
DELIVERY... 


FROM STOCK! 
































Change of address: 2905 N. Leith- 
gow St., Philadelphia, is the new ad- 
dress of Deltron, Inc., manufacturer 
of electronic relays and other elec- 
tronic devices and _ test equipment. 
Formerly, the company was located 
in Glenside, Pa. 


Building construction has been 
completed and pilot operations are 
underway in a new plant erected by 
Goshen Rubber Co., Inc., Goshen. 
Ind., for fabricating precision-molded 
silicone parts. The new structure jis 
located adjacent to the main plant. 


A 16-mm color sound film, running 
for 20 min, shows the equipment used 
and the procedures necessary for qual- 


ifving relays to meet Military specifi- 
cations. Entitled “Relays on Trial” the 
film was produced by the Diaphlex 
Div. and the Inland Testing Labora- 
tories of Cook Electric Co., Chicago. 
































4 Further information may be obtained 
A » from Cook Electric Co., 2700 South- 
e UNIFORM e COMPACT port Ave., Chicago 14, Il. 

: e EASILY COMBINED TO GIVE “ , | ais 
DESIRED INDUCTANCE : ve newly acquired plastics divi- 


| sion of H. I. Thompson Fiber Glass 
Co., Los Angeles, will continue to 


These plastic encapsulated toroid coils are wound on high density, operate under the name of Industrial 


high permeability, powdered molybdenum permalloy cores. Designed Plastics Co., (Div. of H. I. Thompson 
to provide the utmost in stability and ruggedness, CHICAGO toroids Fiber Glass Co.) 1526 West 166th 
are extremely well insulated and have low temperature coefficients. St.. Gardena. Calif. The division will 
Additional features include: 


Sa Nias! as TRIES Ne biti docnad 


manufacture a variety of products for 
7 use in the field of glass-reinforced 
High Q over a wide fre- @ Minimum pickup from ex- plastics 
quency range ternal magnetic fields 

Close tolerance of plus, 


i @ Easily ked, mounted with 
minus 1% Easily stacked 


Gyromechanisms, Inc., Halesite, 


; High stability over tempera- a single screw | L. I., N. Y., has established offices 
4 ture range of —55°C to 85°C @ 1-1/16” diameter, 2” high, | for its Western Div. at 11941 Wilshire 
3 Unaffected by humidity 90° spacing of terminals | Blvd., Los Angeles 25. The company 
4 has pioneered in the development of 


high-accuracy gyroscopes, potentiom- 
eters, and magnetic amplifiers for mil- 
itary applications. 





SPECIAL SPECIAL AUDIO Completion of a new plant and 
TOROIDS FILTER NETWORKS observance of its 25th anniversary 
were recently celebrated by Allmetal 
Screw Products Co., Inc., 821 Stewart 
engineered and built to exact Audio filters for any specific appli- iat eaten Che tk i. ¥. Tee 
specifications of inductance and Q, cation, band pass, band elimination, company sellin sedans see 
either cased or uncased, are avail- high pass, low pass, etc. can be de- AS 
able from Chicago Standard. Write signed to meet the characteristics 
today, outlining your requirements vou require. Lincnsing fox both the al-Fin and 


Osbrink Casting processes has been 
secured by Rolle Manufacturing Co., 
Cc re | « A 9 oO As ie: a D yy R D 301 Cannon Ave., Lansdale, Pa. 
Al-Fin is a patented process for the 
molecular bonding of aluminum, mag- 
nesium, and their alloys to the fer- 
rous_ metals, nickel, and_ titanium. 


Pate orn e held bv 
EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y. Patents on the process an held by 


TRANSFORMER CORPORATION 
3501 ADDISON STREET U CHICAGO 18, ILLINOIS 
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MOMENT 


Sanborn ‘“150”’ records the effects 
of water wave forces 
to aid in pile structure design 


FORCE 


UPSTREAM WAVE GAGE 


DOWNSTREAM WAVE GAGE 
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By means of a Sanborn 150 Oscillographic Recording 
System equipped with four carrier type preamplifiers, 
engineers at the M.I.T. Hydrodynamics Laboratory 

are getting accurate pictures of simulated shallow 
water waves and their effect on dummy piles. The shape 
and length of precisely controlled waves in a 90 foot 
glass flume are plotted simultaneously with their 
moment and force on a suspended cylindrical pile. The 
excellent frequency response available with this method 
permits a sensitivity and accuracy not obtainable in 
previous model studies of this type. 


This is but one of MANY applications possible 
with Sanborn 150 Oscillographic Recording Systems 
Virtually all electrical phenomena, within a frequency range of zero to 
100 eps, can be accurately, permanently and graphically registered 
by Sanborn Oscillographic Recording Systems. This versatility of 
application is possible because of the flexibility of Sanborn 150 Series 
Recording Systems. A wide variety of quickly interchangeable pre- 
amplifiers, which plug in to built-in driver amplifiers (illustrated at 
left), are available for use with Series 150 Systems, to record such 
phenomena as: stress, strain, pressure, displacement, thickness, 
velocity, acceleration, current, voltage, temperature, torque, light, flow, 
force, load, position, rpm, radiation, tension, and power. 

Add to this versatility the Sanborn features of inkless tracings in true 
rectangular coordinates, on plastic coated chart paper . . . high torque 
movement . . . time and code markers . . . numerous chart speeds. 


Let Sanborn Answer YOUR Recording Requirements 


For informative technical data on the basic 1, 2, and 4 channel 
Sanborn systems, and qualified counsel to help you select the correct 
Sanborn equipment for your requirements, write to 


SANBORN 
COMPANY 


INDUSTRIAL 
DIVISION 


CAMBRIDGE 39, 
MASSACHUSETTS 
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the Al-Fin Division of Fairchild En- 
gine and Airplane Corp. 

The Osbrink process is used for 
precision, thin wall sand castings. It 
permits shell walls 0.100 in. thick. 
holds tolerances and machined sur- 
faces to 100 micro-finish or better. 
Patents on the process are held by 
R. H. Osbrink Manufacturing Co. 








Giant Lindberg furnace —one of 
six engineered for heat treating rifle 
parts — uses 15 Star-Kimble 
Brakemotors on hoists, trolley drives, 
furnace and quench door operators, 
pusher drives and conveyor drives 


ae 











Westinghouse Electric Corp. broke 
ground at Blairsville, Pa., on May 3 
for its new multi-million-dollar metals 
plant. Work will begin immediately 
on construction of the new facility at 
a site about 45 miles east of Pitts- 
burgh. The new plant will bridge the 
gap between research and the com- 
mercial application of new metals and 
alloys in the electrical industry. 

In the development and application 
of new materials, the Blairsville plant 
will work closely with the new West- 
inghouse Research Center now under 
construction about ten miles east of 
Pittsburgh and also will have limited 
capacities for the manufacture of spe- 
cial metals needed by various West- 
inghouse operating divisions. 


Wherever brakes are required on furnaces, Walter Kidde & Co., Inc., has pur- 


- = " a . chased from the stockholders of the 
Lindberg Engineering Co. Uses Alertronic Corp. all assets formerly 
i . owned by that company. In addition 
Star-Kimble Brakemotors to patents, W alter Kidde acquired a 
factory-tested and U-L approved ul- 
trasonic burglar alarm. The broad 
basic patents cover space protection 
through the use of ultrasonic waves. 
Other patents in the electronic field 
are also involved. 
BECAUSE A new plant geared to an annual 
output of enough pumps to move 35 
billion gallons of water or other fluids 
per day, has been dedicated by Fair- 
banks, Morse & Co. Highlighting the 
program was an industry-wide forum 
on hydraulics. The plant, located in 
Kansas City, Kansas, occupies a 3812 
acre site. When in full operation, ap- 
Those are the reasons why Lindberg uses Star-Kimble Brakemotors er 900 persons will be em- 
ployed. 





exclusively wherever brakes are needed. When service calls for fast, 


smooth stop-start cycles —repeated millions of times — Star-Kimble Allegheny Ludlum Steel Corp. has 

opened a district sales office and a 
Brakemotors will do the job with little or no maintenance attention. Tool Steel warehouse at 3800 North 
First Street, Milwaukee. The newly 


For complete information, write for Bulletin B-501-A. constructed building is part of a long 


Standard and special motors of all types, 1 to 125 hp; generators range expansion program on which 
. Allegheny has spent over $80,000,- 
and motor-generator sets, 1 to 100 kw; marine motors, 4% to 125 hp. 


000 for modernization of production 
facilities since World War II. 


Star-Kim ble The Garrett Corp., Los Angeles, has 


approved a $300,000 addition to the 

MOTOR DIVISION engineering section of the AiResearch 
Miehle Printing Press and Mfg. Co. Manufacturing Company of Arizona, 
- | Phoenix, a corporate division of the 

corporation. This authorization is m 

206 Bloomfield Avenve Bloomfield, New Jersey addition to the present facilities of 
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MELMAC 592 is used for molded 
parts in the 100 ampere, three pole, 
double throw aircraft power relay; 
also the 5, 25 and 50 ampere relays. 


a 


\ 


For better arc resistance, extra safety... 


CUTLER-HAMMER makes switch parts of MELMAC™ PLASTIC 


Outstanding resistance to carbonizing and arc- 
tracking at higher voltages is the chief reason why 
Cutler-Hammer, Inc., pioneer electrical manufac- 
turers, Milwaukee, Wisconsin, chose MELMac 592 
and 1502 Molding Materials for their Aircraft Power 
Relays. Heat resistance also makes them desirable 
for relay construction. 


If you'd like to build these advantages into your new 
or improved products, consider a switch to MELMAC. 
We'll be glad to work with you, whenever you say 
the word. 





AMERICAN Granamid COMPANY 


PLASTICS AND RESINS DIVISION 


33D Rockefeller Plaza, New York 20, N. Y. 


Cutler-Hammer Motor Circuit Switch, 7% hp., 
230 volts, with parts molded of MELMAC 1502. 





In Canada: North American Cyanamid Limited, Toronto and Montreal 
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non-magnetic quality, resistance to corrosion, abra- 


























STAINLESS STEEL FASTENINGS 
by Anti-Corrosive 


gth, 


sion or high temperatures, Anti-Corrosive has your 


fastening answer — made to the closest of specifi- 


cations! 


ee 





AVAILABILITY! 
as #0-80, Anti-Corrosive’s IN STOCK inventory of 


From machine screws as small 


more than 9,000 varieties and sizes of stainless steel 


fastenings means immediate delivery of your re- 


quirements! Streamlined special order service, too! 


(3) LOWER COST! Superior production capacity and 


know-how means Jower costs, helps you stay within 


production budgets! 


Write for FREE Product List 54H — 
lists complete range of items, sizes and 
‘analyses available from stock or by spe- 
cial order. 











pervert. 
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ANTI-CORROSIVE 
METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, 
New York 









the Garrett Corp. in Phoenix, incluq.- 
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ing those under construction, which 


represents an outlay of over $10. 
000,000. 


Change of address: Kasson Die & 
Motor Corp. is now located at 32-14 
Northern Blvd., Long Island City 1, 
N. Y. The company, which manufac- 
tures miniature electric motors and 
other products, was formerly located 
at 262 Mott St., New York City. 


Technograph Printed Electronics, 
Inc., Tarrytown, N. Y., has granted 
a license to National Vulcanized Fibre 
Co., Wilmington, Del., making avail- 
able many of the newly developed 
Technograph materials for printed cir- 
cuitry. 


Ground-breaking ceremonies were 
recently held in Holland, Mich., for 
a new General Electric hermetic 
motor plant. According to Ab Martin, 
general manager of the company’s 
Hermetic Motor Department, the new 
plant is necessary to provide her- 
metic motor parts for the rapidly 
growing refrigeration and air con- 
ditioning industries. Manufacturing at 
the plant is scheduled to begin in 
1955, after which the department’s 
headquarters will be transferred to 
the new site. Other manufacturing 
facilities of the Hermetic Motor De- 
partment will continue operation, 
with augmented facilities at Fort 
Wayne, Ind., and Tiffin, Ohio. 


The Copper Alloy Foundry Co., 
Hillside, N. J., is holding an all-day 
casting design conference on June 24. 
The conference will review the latest 
high-alloy developments, as well as 
study the shell mold process and its 
effect on casting design. Invitations 
to the conference, which will be held 
at the plant in Hillside, N. ]., may be 
secured by writing to the Public Re- 
lations Division of the company. 


Ground has been broken for a new 
branch factory to be erected at San 
Leandro, Calif., by the Foxboro Co., 
Foxboro, Mass., manufacturer of in- 
dustrial instruments for process meas- 
urement and control. Scheduled for 
completion by August 15, the 8400 
sq-ft building will more than double 
the production area of the present 
San Francisco facilities. 

The West Coast move is part of a 
threefold expansion of production and 
service facilities. A new Dallas fac- 
tory, recently completed will serve 
industries of the South and South- 
west. In addition, a site has been 
selected and construction started for 
a new Pittsburgh factory. 
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QUICK-CONNECT (SOLDERLESS) TERMINALS ON G-E DRAWN-OVAL CAPACITOR (LEFT) CUT ASSEMBLY TIME. 


Versatile G-E Drawn-Oval Capacitors Cut Costs 
and Save Space in Air Conditioning Equipment 


G-E Drawn-Oval Capacitors provide unsurpassed relli- 
ability combined with the important advantages of 
lower cost, smaller size and less weight in the air 
conditioning equipment you manufacture. 


RATINGS range from 5 to 20 microfarads, 236 tc 
440 volts a-c. Choice of mounting arrangement makes 
G-E drawn ovals ideally suited for application in air 
conditioning equipment. 


DOUBLE ROLLED SEAM attaches cover to drawn- 
steel case producing a lighter, yet stronger capacitor. 
Actual savings in size and weight vary with case style 
and rating but can amount to as much as 30%. De- 
pending upon case style and quantity ordered, prices 
average 10 to 20% lower than for rectangular capacitors. 


MOUNTING VERSATILITY is provided by choice of 
L-type or wrap-around brackets for upright or side 
mounting to suit individual requirements. Silicone 
bushings with phenolic cups provide hermetic sealing 
and maintain high insulation resistance even with 
continuous temperature variation. Two types of bush- 
ing terminals are available, the forked terminal or 
the quick-connect (solderless). Suitable protective 
rubber boots can be provided to enclose terminals. 


FOR MORE INFORMATION on G-E Drawn-Oval 
Capacitors, their ratings, dimensions and prices, con- 
tact your local G-E Apparatus Sales Representative 
or write for Bulletin GEA-5895, General Electric 
Company, Section 442-20, Schenectady 5, New York. 
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APPLIANCES 
BY Admiral 


“PACKAGED 
WIRING” 
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The Admiral slogan: “Your Home 
Deserves the Best—that’s Always 
Admiral!” is one reason why Riverside 
wiring harnesses are components of 
Admiral home appliances. 

In addition to uniform high quality, 
this neat “packaged wiring” is engi- 
neered for fast, accurate, easy installa- 
tion. Simpler production planning, 
lower costs, better inventory control, 
and avoiding upkeep of specialized 
product wiring facilities and personnel 
are other advantages. 

We design and manufacture har- 
nesses in any wiring arrangement, con- 
trol accessories skenaders or special 
parts’ attached as required. Prompt 
delivery to your schedule. Send details 
of your problem for engineering assist- 
ance, production daameiadans, 
and a firm quotation. No obligation. 


eewenside Wile 


Vanufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10227 Michigan Ave. » Dearborn, Mich. + Phone Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e@ CORD SETS 























HEATER AND EXTENSION CORDS @ ELECTRICAL SWITCHES 
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Abstract and Comment 








Electronic Component Developments 
Reviewed at Symposium 


Procress in the development of a 
wide variety of electronic components 
was discussed by leading design en- 
gineers at the 1954 Electronic Com- 
ponents Symposium held in Washing- 
ton in May. Almost 1000 engineers 
attended this meeting which has be- 
come one of the major engineering 
gatherings in the electronics field. 

was sponsored by American Institute 
of Electrical Engineers, Institute of 
Radio Engineers, Radio-Electronics- 
Television Manufacturers Association, 
and West Coast Electronic Manufac- 
turers Association with the participa- 
tion of the Department of Defense 
and the National Bureau of Standards. 

A total of 41 papers were delivered 
by representatives of the Defense De- 
partment, executives, and systems de- 
sign engineers, as well as components 
engineers. The European viewpoint 
was represented by an engineering 
executive of a well known European 
manufacturer. 

Brig. Gen. Preston Corderman, 
Chief of the Signal Corps Engineer- 
ing and Technical Division, told the 
assembled components designers that 
the armed forces’ reliance on elec- 
tronics is now so great that it has 
reached the stature of a weapon and 
takes its place with men, food, and 
ammunition as a factor in determin- 
ing the capabilities and effectiveness 
of our military forces. This reliance 
dictates the following general require- 
ments for new items of electronic 
equipment, which, of course, are re- 
flected in the design of components. 
Electronic equipment must have con- 
tionually improved military effective- 
ness in terms of 
pacity, 


range, accuracy, Ca- 


and speed of operation. It 


must be smaller, lighter, and more 
rugged to enhance mobility. It must 
be less susceptible to mutual and 
enemy interference. It must be reli- 
able to a degree never before at- 
tained. It must be simple to operate 


and maintain. Its production must be 
economical of funds, materials, 
power, and production facilities. 

R. S. H. Hylkema of Philips Indus- 
tries, Eindhoven, Holland, reported 
on the status of components design in 
Europe. He pointed out that Ameri- 
can designers lead their European 
counterparts in mechanized produc- 


man- 
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tion, printed circuits and combined 
components, higher temeprature com- 
ponents, higher quality for special 
purposes, and standardization. On the 
other hand, the Europeans lead our 
engineers in the use of polystyrene 
capacitors instead of mica capacitors, 
use of ceramic capacitors, metallized 
paper capacitors of higher reliability, 
and low cost paper capacitors of bet- 
ter quality. He also said that engi- 
neers on both continents have several 
common aims. Both are resisting the 
uneconomical raising of specifications, 
especially regarding miniaturization 
and high temperature operation. Also, 
both groups are furthering the cause 
of international standardization of test 
methods, ranges, and specifications. 
C. H. Elmendorf of Bell Telephone 
Laboratories, Murray Hill, N. J., said 
that a broad objective of good system 
design is to arrive at an optimum bal- 
ance between overall system perform- 


ance, and cost and_ difficulty of 
achieving component performance. 
He pointed out that a single philos- 
ophy must permeate the design of 


both the system and the components. 
There must be an accepted basis for 
decision on such matters as new com- 
ponent design vs standardization; sys- 
tem margins vs component limits; 
methods of setting and controlling 
limits on components and subassem- 
blies; and methods of defining and 
achieving system and component re- 
liability. 

The moisture and 
fungus treatment of completely as- 
sembled equipments was questioned 
by Charles P. Lascaro of the Signal 
Corps Engineering Laboratories at 
Fort Monmouth, N. J. He said that 
the results of tests indicated that al- 
though cases treatment pro- 
vided some protection, the electrical 
improvement never enough to 
cause any parts to pass specification 
requirements. In some cases the treat- 
ment prevented the growth of fungus 
resulting in visual improvement. In 
the case of a phenolic terminal board, 
treatment actually caused severe di- 
electric breakdowns. Soldered joints 
without excess flux removed stood up 
better under exposure than any other 
treated or flux removed condition. 
The possibility of the development 


necessity for 


some 


Was 
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tse CLAD METALS 


sim 

Use your accustomed fabrication methods with 
assurance—you ll get full cooperation from this 
famous clad metal strip! Solid copper (or brass), 
joined inseparably to one or both sides of low 
carbon steel, SuVeneer Clad Metal gives you 
strength, economy and adaptability in every 
precision-made coil. Write! 


Superior Steel 
CORPORATION 
CARNEGIE, PENNSYLVANIA 











Sthie-OWeric 
TIME DELAY RELAY 


HERMETIC SEAL 





PLUG-IN 
CONSTRUCTION 





Now ... for new convenience and a 
broader range of applications... plug-in 
construction is added to the many out- 
standing features of the unique Heinemann 
Silic-O-Netic Time Delay Relay. 


Contacts are permanently protected 
against tampering, dust and moisture in 
this new hermetically sealed model. A 
compact unit, the Silic-O-Netic Type F 
relay plugs into standard octal-pin recep- 
tacles. It is also available with solder-lug 
terminals. 


@ The simplest time element ever 
built—just one moving part. 


@ Hydraulic-magnetic principle— 
more consistent performance. 


@ Wide selection of delay periods 
—V, to 120 seconds. 


FOR COMPLETE DATA, 
7 FOR BULLETIN 5201. 





| 
HEINEMANN ELECTRIC COMPANY 


99 Plum Street e Trenton 2, N.J. 
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of metallic “whiskers” on surfaces of 
closely spaced elements cannot be 
disregarded in the design of electrical 
equipment according to S. M. Arnold 
of Bell Telephone Laboratories, Mur- 
ray Hill, N. J. Because of their low 
electrical impedance such whiskers 
have already caused operational fail- 
ure of electronic equipment. Efforts 
are being made to establish the 
growth mechanism as well as to de- 
velop methods of prevention on new 
equipment and of treatment for 
equipment already in the field. 

M. Olyphant, Jr. and T. J. Brice 
of Minnesota Mining & Manufactur- 
ing Co., St. Paul, Minn., reported on 
a coolant known as Fluorochemical 
0-75 which is capable of up to 10 
times the heat transport of commer- 
cial transformer oil for the same tem- 
perature differential. 

John F. McNaughton of Inland 
Testing Labs., Division of Cook Elec- 
tric Co., Chicago, described the use 
of corona measurement as a criteria 
of insulation life. He described a test 
circuit which accurately indicates the 
threshold of corona, and its applica- 
tion to testing equipments commonly 
used to reduced air pressure as is 
found in the upper atmosphere. 


Barium Titanate Capacitors 


Stabilized high permittivity barium 
titanate for use in capacitors was de- 
scribed by Howard I. Oshry of Erie 
Resistor Corp. of Erie, Pa. Capacitors 
made from high permittivity ceramics 
based on barium titanate have been 
widely used by circuit designers 
where relatively large capacitance 
values are required in small physical 
size. They have been restricted how- 
ever, to non-critical circuit elements 
where large variations in capacitance 
with temperature, voltage, and time 
can be tolerated. He said that a 
ceramic, K-LOK, has been developed 
in which the permittivity is stable 
within 5 per cent from —55 C to 
+105 C and within 10 per cent up to 
125 C. The change in capacitance 
with voltage is less than 5 per cent at 
rated voltage and the drift with time 
is less than 1 per cent per decade. 

Harold Sandler of Radio Receptor 
Co., Inc., Brooklyn, N. Y., said that 
his company has developed PNP alloy 
transistor techniques that permit 
quantity production of uniform and 
sensitive photo devices. He described 
some recommended circuits for these 
devices, particularly with respect to 
temperature stabilization. 

J. J. Suran of General Electric Co., 
Electronic Division, Syracuse, N. Y., 
described the double-base diode. This 
is a junction type semiconductor de- 
vice which exhibits a negative input 
resistance. As such, it can be used 





in switching applications and com- 
puter-type circuitry. The most prom- 
ising features of the double-base 
diode are its potential power capa- 
bilities and its mechanical simplicity, 
Thus, it may be possible to use it as 
rugged low voltage, relatively high 
power semiconductor relays or “thy- 
ratrons.” Double-base diodes may be 
used with mechanical relays for 
switching in high power applications, 
Simple oscillator design is also an 
important potential application. 
High temperature selenium recti- 
fiers were discussed by M. J. Kash- 
man of Radio Receptor Co., Inc., 
Brooklyn, N. Y. Units capable of 
operating in ambient temperatures as 
high as 125 C with reasonable life 
expectance have been produced and 
used in a variety of applications. 


Titanium Dioxide Rectifiers 


The electrical properties of titanium 
dioxide rectifiers were described by 
T. S. Shilliday and C. S. Peet of 
Battelle Memorial Institute, Colum- 
bus, Ohio. They have been made by 
counterelectroding the oxide resulting 
from the thermal oxidation of titanium 
metal in oxygen. Ninety-five such rec- 
tifiers made under varying conditions 
have been evaluated to determine the 
spread in their current-voltage char- 
acteristics. It was found that, of those 
produced under the more favorable 
conditions, approximately 91 per cent 
had a peak forward current density of 
1 amp per sq in. at 4 volts or less 
and a peak reverse leakage current 
density of 100 milliamp per sq in. or 
less at 20 volts reverse. Rectifiers from 
this group have been operated at 
room temperature and at 125 C am- 
bient for periods greater than 400 hr 
without significant change. Static and 
dynamic current-voltage characteris- 
tics have been measured on titanium 
dioxide rectifiers of various sizes at 
ambient temperatures up to 200 C. 
These measurements indicate that rec- 
tifier efficiency improves with increas- 
ing temperature. 

Joseph Dalfonso of P. R. Mallory 
& Co., Inc., Indianapolis, Ind., re- 
viewed special battery supplies for 
transistor applications. He said that 
the advantages of mercury batteries 
for transistorized equipment are high 
ratio of energy to volume, subminia- 
ture size, high resistance to shock and 
vibration, long shelf life, excellent 
voltage regulation, and good flexibility 
for multi-volt designs. He pointed out 
that transistor hearing aids and _ hos- 
pital paging systems nearly all use 
mercury batteries. 

The general design and perform- 
ance characteristics of film type poten- 
tiometers were described by Law- 
rence Krauss of Fairchild Camera & 
Instrument Corp., of Hicksville, N. Y. 
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New Taylor laminates 


are premium in everything but price 


JUNE 1954 


7 LIKE everything about this new family 
of Taylor paper-base laminates— including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. . . that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 ... the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption... excellent punching and staking. 


XXP-351 .. . a high grade laminate with most 
of the properties of XX X P-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability .. . 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 
and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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lt Saves Money 
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EASY 





€ Exclusive Equipoise 
mechanism makes for accurate, 


fast drawing on an inclined board. 






Now! Cut Drafting Time up to 407% 
With a Bruning Equipoise Drafter! 


A Bruning Drafter combines a T-square, 
straightedge, triangle, protractor and 
scales into one precision instrument. Be- 
cause of this, any draftsman using a 
Bruning Drafter can far out-perform a 
draftsman using conventional tools. 


Actual tests show that drawings can 
be completed with as much as a 40% 
saving in time—and in the case of some 
structural drawings, a saving of 50%. 
This means that one Bruning Drafter can 
actually save you thousands of dollars a 
year. 


Bruning Drafters are built for preci- 
sion and durability, with such outstand- 
ing features as the exclusive Equipoise 
mechanism which eliminates drift from 
gravity on an inclined drawing board, 
engine-divided protractor, and Touch 
Control for automatic indexing. All mov- 
ing parts turn on precision ball bearings, 
permanently lubricated and sealed to 
protect against dust and dirt. 

For free booklet giving you a full de- 
scription of Bruning Drafting Machines, 
just mail us the coupon below. 








CHARLES BRUNING CO., INC. 


Everything for the Engineer, 
Architect and Draftsman 
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Charles Bruning Company, Inc. 

4700 Montrose Avenue 

Chicago 41, Ill., Dept. 109 

Please send me a free booklet on Bruning Draft- 
ing Machines. 
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NN cs cece 
Address 

City Zone State 
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Film type potentiometers have high 
temperature stability, high power dis- 
sipation, and wide resistance range in 
unusually small size. Infinite resoly- 
tion and flexibility of design make 
these potentiometers useful in a vari- 
ety of precision and semi-precision ap- 
plications. Current development indi- 
cates that commercial units can be 
built at moderate cost, in some cases 
comparable to those of conventional 
design. 

The Mellon Optical Storage Sys- 
tem was described by A. Milch of 
Mellon Institute of Industrial Re- 
search, University of Pittsburgh. He 
said a vacuum tube digital storage 
device containing a phesphor anode 
and a cesium photocathode had been 
built. When this tube is placed in 
with a suitable RC parallel 
network constant d-c power 
source, it can be made to switch on 
and off solely by means of light pulses. 
The state of storage of this tube may 
be sensed either by the voltage drop 
across the series resistor or by the 
visible output of the phosphor. As fa 
as is known, the speed limiting factor 
for such a device rests in the response 
characteristics of the phosphor em- 
ploved at the anode. 

\ paper by H. G. Nordlin of Fed- 
eral Telecommunication Labs., Inc.. 
of Nutley, N. J. was concerned with 
distributed parameter  electro-mag- 
netic delay lines of the flexible cab] 
tvpe which have important advan- 
tages over lumped parameter delay 
lines. Two cables with high accuracy 
and stability, and rugged enough fo: 
military field usage were described. 
One has a time delay of 0.2 microse 


series 


and a 


per ft and a characteristic impedanci 
of 1000 ohms, and the other has a 
time delay of 0.1 microsec per ft and 
an impedance of 250 ohms. A third 
developmental cable was also de- 
scribed. It is smaller in size and has 
a higher efficiency due to use of low 
magnetic ferrites. The nominal 
time delay is 1 microsec per ft and 
it is useful over a frequency range ap 
proaching 10 me. 


loss 


Automatic Production 


L. kK. Lee of Stanford Research In- 
stitute, Stanford, Calif. reviewed Stan- 
ford’s approach to automatic produc- 
tion of electronic equipment. Both 
technical and economic factors were 
considered in the selection of the var- 
ious steps of the automatic fabrica- 
tion process. The use of available com- 
ponents was one of the very important 
considerations affecting the approach 
to the problem. The fabrication pro- 
cess must be flexible in design to al- 
low engineering changes to be made 
without excessive expense. Required 
equipment must be simple to mini- 
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A COMPETITIVE ADVANTAGE ... 


Bearings, consistently 





Have an ace-in-the-hole when competition picks up. 

Ball bearings that consistently measure up to specifications 
are often the means of keeping production rolling at 

top efficiency . . . holding costs down . . . meeting 

the challenge of competition. 


On the basis of consistent precision in holding 

dimensions and meeting specific standards, Fafnir has 
attracted a loyal and growing list of motor and appliance 
manufacturers. The extremes to which Fafnir goes in 

the manufacture and inspection of ball bearings account for 
these features. But they aren’t the only features that 

appeal to manufacturers. Fafnir’s long experience in 

the motor field; bearings in a wide range of types and sizes; 
proper seals and shields to meet specific needs; a fund of 
useful information on bearing fits and installations; all 
contribute to the growing preference for Fafnir Ball 
Bearings. Maybe your answer for meeting competition is 
here. The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


(Prob 
MOST COMPLETE >) LINE IN AMERICA 
Se 


JUNE 1954 


on the 


of 99 











Fafnir Plants are equipped with the most modern in- 
spection devices known ... many of them, Fafnir 
developments. But inspection is only a precautionary 
measure . . . Fafnir quality and precision are built-in. 
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mize capital investment, _ tacilitate 
maintenance, and permit ease of con. 
version from one product to another. 
Stanford’s approach has been from 
the manufacturer's viewpoint in that 
return on the required investment js 
under close scrutiny. 

James W. Brush of the Bureau of 
Ships, Navy Department, Washing- 
ton, D. C. told of the program at the 
Bureau of Ships for achieving relia- 
bility by the use of functional subas- 
semblies as standard building blocks. 
He said that these standard subassem- 
blies, designed around specific fune- 
tions, will contribute to reliability by 
permitting rapid and economical re- 
pair and by better controlling circuit 
design and parts application. 


Project “Mini-Mech” 


The accomplishments on “Project 
Mini-Mech”, miniaturized and mech- 
anized assembly of electronic units, 
were reviewed by A. Arnold Lawson 
of Melpar, Inc., Alexandria, Va. A 
modular construction technique was 
developed which consists basically of 
attaching component mounting wafers 
together in a deck-like manner. Each 

| wafer is mechanically supported by, 
and spaced from, adjacent wafers by 
plug-in connectors. Wiring between 
wafers is entirely eliminated and elec- 
trical connections between compo- 
nents on each wafer are accomplished 
by the use of printed conductors. In 
the Mini-Mech system a_ wafer is 
mechanically transported through a 
series of machines. Hardware and 
components are fed and fastened to 
the wafers in multiple operations per- 
formed at each machine. The com- 
pleted wafers are plugged together. 
tested electrically, and discharged as 
a finished unit. 

Walter Hausz of General Electric 

Co., Syracuse, N. Y. described the de- 
| velopment of an automatic component 
assembly system developed by his 
company. The objective was a system 
for the automatic assembly of lead- 
mounted components and printed cir- 
| cuit boards to form units and sub- 
assemblies of military electronic 
equipment. Special machine and pro- 
cesses were developed for handling 
| and preparing small standard com- 
ponents so that they may be automa- 
| tically assembled to printed circuit 
boards in other special machines. This 
approach was selected to utilize the 
extensive existing facilities for man- 
ufacturing present designs of compo- 
nents and thereby arrive at a useful 
system in the shortest period of time. 
The author believes that general use 
of this system will bring about an 
orderly transition in component de- 
signs which may either eliminate or 
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ANACONDA 
METALS AT WORK 


The American Brass Company develops 
a new kind of brass that cuts polishing time 50% 
for one manufacturer and improves product 
appearance for another...makes bronzes 
that extend the life of many metal parts 





Od age incurance... 


It’s easy to ti ike out. And you pay no premium. 
All you do is specify ANACONDA Phosphor 
Bronze for the many components like those 
shown. Ten alloys are available in seven forms. 
All are strong and tough. They bear up under 
constant wear and flexings, periodic stresses, 
fatigue and corrosion. They resist abrasion . . . 
conduct heat and ele ctricity well... keep their 
high elasticity. We'll be glad to he ip you select 
the Phosphor Bronze Alloy that’s just right for 
your job. 


Want more. information 7 


| Our Technical Department can give you a wealth of 

| information on the properties and applic: itions of 
Formbrite and Phosphor Bronze. Write to: The American 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 


Reg. U. S. Pat. Off. 


JUNE 1954 





Chotight. on high luster at low cost 


The high luster on these brass flashlight 
end caps didn’t come naturally. Niagara 
Searchlight Corp., Buffalo, N. Y., had 


to buff it on. This was a high-cost 








operation. Now Niagara uses 
Formbrite* ... anew kind of drawing 
brass that provides a surface far 
superior to ordinary brasses. 
Result? Niagara reports a 50% cut 
in polishing time. Plating and 
general quality are improved, 
too. And they find 
Formbrite easy to form, 
draw or emboss. 





Whats in a nameplate ? 


According to the Arlen Trophy 
Co., Brooklyn, N. Y., one of the 


largest trophy and premium 





manufacturers in the country, 
the appearance of a nameplate 


? 
am. 
f ° ' often means the difference be- 


tween landing or losing a sale. 
But price is important, too. 
That's why Arlen now makes 
their nameplates out of Form- 
brite. It costs no more than ordi- 
nary brasses. Yet, because of its 
superfine grain structure, it pol- 
ishes to a bright finish in half 
the time. Formbrite results in 
harder, stronger, springier, more 
scratch-resistant products, too. 


6482 





the name to remember in COPPER * BRASS - BRONZE 
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NOW made of 


GLASTIC 


(GLASS-REINFORCED ALKYD) 


PHASE BARRIERS 
COIL FLANGES 
ARC CHUTE SUPPORTS 
TRIPPER BAR 
in 
Switch Gear 


For Class ‘‘B”’ electrical 
insulation, you can get 
all these qualities in 
one sheet *—GLASTIC: 


resistance to heat, tracking and moisture; high impact 
and dielectric strength; dimensional stability; clean 
punching at room temperature; and easy machining; 
low cost. You need not forego one or more of these 
characteristics in your insulating material because, cost- 
wise, you get more for less with GLASTIC. or 


Ask for Bulletin “M-6”. 


THE GLASTIC CORPORATION © 1825 East 40th St. © Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 


JELLIFF 


*Or molded part. 


illustrated above are 
typical parts, some 
of them difficult, 
which are punched 
machined with 
ease and profit from 
Glastic reinforced 
polyester sheet. 


Glass Reinforced Plastic 


ALLOY Q@@ RESISTANCE WIRE 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage — 


resistance 


boxes and bridges — voltmeter and wattmeter multipliers 
— and other miniature wire-wound units. 


Where space is at a premium and performance is a 
““must’’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


High resistivity, 800 ohms/emf — Low Temperature Co- 
efficient, +20 ppm per °C—Non-Magnetic—Highly Stable 
Electrically and Mechanically — Diameters from 0.0009” 
to 0.0056” — Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton — Solders and Winds easily. 


For Complete Data Address 
Department 25 
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simplify component preparation and 
handling problems. 

William R. Wheeler of Sylvania 
Electric Products Inc. of Kew Gar. 
dens, N. Y. described a new design 
of electronic tube to be produced on 
automatic machinery. Extensive use js 
made of metal parts and ceramic 
spacers designed for automatic stack- 
ing. Test results show that these tubes 
have superior reliability characteristics 
such as mechanical ruggedness, prod- 
uct uniformity, life stability, and high 
ambient temperature performance. 

The full text of these papers, as 
well as the other presented at this 
symposium, will be available in the 
Proceedings of the 1954 Electronic 
Components Symposium which is ex- 
pected to be published in August. 
Copies can be ordered from Mr. A. R. 
Zdobysz at Room 206, No. | Thomas 
Circle, Washington 5, D. C. The cost 
is $4.50 per copy. 100 


Theory and Uses of 
Soldering Fluxes 
Clifford L. Barber 


KESTER SOLDER COMPANY 


SOLDERING ACTION is completely 
metallic in character and cannot take 
place in the presence of nonmetallic 
substances such as oxides. The func- 
tion of flux is to remove the oxides 
and keep them removed during the 
soldering operation. 

All soldering fluxes are free from 
oxidizing groups such as, sulphates, 
nitrates, chlorates, permanganates, 
and similar radicals and they have in- 
herent properties of reduction. When 
an oxidized metal is heated under a 
reducing environment, the oxide scale 
.checks and loosens to expose free 
metal. This further accelerates re- 
duction while the loosened oxide is 
floated off into the main body of flux. 
Flux affects only metal oxides and 
will not remove paint, shellac, sul- 
phides, or other inert matter. 

With the exception of rosin and 
certain homogeneous resins, all sol- 
dering fluxes are corrosive and their 
residues are electrically conductive. 
The extent of corrosive action is de- 
termined by the final chemical equi- 
librium. Such terms as little corrosive, 
highly corrosive and similar expres- 
sions are often misleading since they 
really mean the rate and not the ex- 
tent of corrosive action, At chemical 
equilibrium, the total amount of cor- 
rosion is comparable for all fluxes 
having equal volumes of corroding 
residue irrespective of the rate at 
which they proceed to equilibrium. It 
is only when the residue itself is sub- 
ject to action such as volatilization, 
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ASSEMBLIES 


NOW AVAILABLE Geena 


° . i = or SUB-ASSEMBLIES 


for your 


POWER 
SUPPLIES 





@ UNITIZED RECTIFIERS 


@ PLATE-FILAMENT-REACTOR 
ASSEMBLIES 


@ PLATE TRANSFORMERS 


Pe 
‘ 


Seg. ¥ 
Pr] mad 8 


@ FILAMENT TRANSFORMERS 


@ FILTER REACTORS 


Moloney now offers complete power 
supplies custom built to your needs, 
Complete power supplies or any sub- 
assembly can be had, manufactured to 


your most rigid specifications. 


High Power or High Voltage offers no 
problem to Moloney, long experienced 
in the manufacture of quality transfor- 
mers. Moloney, supplying transformers 
to the electrical industry for over 58 
years, stands ready to apply this exper- 
ience to the manufacture of your most 
exacting requirement for power supplies. 







RETMA 
MIL-T-27 
OIL @ ASKAREL 

DRY(Class A, B & H.) 


Write today for Bulletin ST-3505 
describing Specialty Transformers 


Per Standards 


MOLONEY ELECTRIC COMPANY 


Power Transformers Distribution Transformers * StepVoltage Regulators+ Regulating Transformers* Load Ratio Control Trans- 


formers Unit Substations e Network Transformers « Constant Current Transformers « Capacitors * Transformers For Electronics 


SALES OFFICES IN ALL PRINCIPAL CITIES e FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 


JUNE 1954 


MES4-13 
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TO FILTERS 





oY TEeLIEcuo 





FROM SEALS 








DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 
fibrous structure that gives high filtering efficiency. 


You may need a hard felt to resist abrasion, or a 

soft felt to protect a gleaming surface. A call to Felters 
will give you information about the type and grade 
of felt best suited to your specific job. 


Get in touch with us today. 
THE FELTERS CO., 205 South St., Boston 11, Mass. 


FELTERS FELT 
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FELTERS S.A.E. FELTS 
F-5, F-6 and F-7 

are recommended for applica- 
tions like dust shields, wipers, 
grease retaining washers, wicks 
and other uses where a high 
degree of resiliency is required. 
These are 3 of many grades of 


Felters Felt produced for specific 
applications. 


.-.. by the roll... by the yard 
-.. Or cut exactly as you want it. 


@ >t 
‘ Ve .? 





decomposition, carbonization or simj- 
lar treatment that the term little coy. 
rosive has any meaning. The neutral. 
ization of a flux residue is a useless 
procedure, not only because the acid- 
ity to be neutralized hardly exists jn 
the first place, but also because the 
neutralizing solution dilutes and 
spreads the flux to introduce an addi- 
tional and unnecessary hazard. If a 
flux residue is corrosive it should be 
removed, not neutralized. 

For these reasons determining the 
ph value of a flux is misleading and 
meaningless. Such values are unre- 
lated to the relevant properties of the 
flux. 


Types and Properties of Fluxes 


Soldering fluxes are divided into 
three general groups; (1) the chloride 
or acid type, (2) the organic type, and 
(3) the rosin or resin type flux. 

The chloride or acid type flux is a 
solution of one or more inorganic salts 
being generally the halide or occa- 
sionally the phosphate of zinc, alumi- 
num, calcium, magnesium or tin. The 
commercial designation of acid when 
applied to these fluxes is merely a 
name, the fluxes are, of course, salts. 

The chloride type fluxes are the 

most active and are effective on all 
common metals except aluminum and 
magnesium. These fluxes are the most 
corrosive and the corrosion appears to 
be due to galvanic or electrolytic ac- 
tion. More important perhaps than 
corrosion is the hydroscopic character 
of the flux residue. Although hard and 
dry immediately after soldering, the 
fused residue gradually absorbs water 
from the air which finally dissolves 
and dilutes it and causes the residue 
to spread over a wide area of the 
soldered unit. 
_ The hydroscopic character of the 
chloride type flux is advantageous in 
the removal of the residue after sol- 
dering. When the residue has softened 
somewhat due to absorption of water, 
the soldered unit is treated with hot 
water or steam to dissolve and wash 
away the residue. 

Organic type’ flux consists of mild 
organic acids and bases and certain 
of their derivatives. These fluxes are 
almost as active as the inorganic salts, 
but their period of activity is short 
because of their lesser stability and 
their susceptibility to thermal decom- 
position. They decompose rapidly 
under the heat of soldering. This af- 
fords a means of limiting or control- 
ling corrosion since the corrosive 
properties of the relatively inert flux 
residue are very different from those 
of the original undecomposed flux. 
These residues are not hydroscopic; 
they become dry and withered and 
are relatively easy to remove by flak- 
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provide maximum energy... minimum weight 


No matter what your permanent magnet application may be — gal- 


vanometer, speedometer, television or telephone — you'll find that 
Crucible alnico magnets have a consistently higher energy product. 
This means more energy from a smaller magnet. 

Since alnico alloys were first developed, Crucible has been a 
leading producer of this superior type of permanent magnet. And 
Crucible alnico permanent magnets are made by the nation’s fore- 
most specialty steelmaker. 


in your For alnico magnets that are unsurpassed in quality — call Crucible. 
(OO Sy, ol athe 
L = Loto 


"@ - [eRUCIBLE] first name in special purpose steels 


5A years of Fine steelmaking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, aL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL «+ REZISTAL STAINLESS + ALLOY * MAX-EL * SPECIAL PURPOSE STEELS 
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Du Mont "Multi-Scanners”’ guarantee 
finest TV film reproduction ... 4 
product of the Television Transmitter 
Division, Allen B. Du Mont Labora- 
tories, Inc. 
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These GTC 
Transformers 
are used in 
Du Mont 
"Multi- 

Scanners” 


Du Mont, to maintain leadership in television 
scanner production and development, specifies 
only the finest parts — including GTC trans- 
formers. 


Your products undoubtedly necessitate the use 
of the finest transformers for standard as well as 
unusual applications... why not specify GTC? 


We invite your inquiries 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 


18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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ing, tumbling or wiping with a damp 
cloth. The speed and quality of sol- 
dering compares favorably with thos¢ 
of chloride flux. 


Rosin or Resin Type Flux 

Rosin enjoys a unique and enviable 
position in the field of fluxes, not be- 
cause of its activity, which is good. 
but because of the unequaled cha; 
acter of its flux residue. In particular, 
rosin and certain resins are the only 
fluxes presently known whose residues 
are completely noncorrosive and ele: 
trically nonconductive. The noncor- 
rosive character of rosin is due to a 
unique combination of physical and 
chemical properties. Rosin in its nat 
ural state is a polymerized anhydride. 
This is a type of closed molecula 
structure where the rosin molecules 
are locked together in an inert form. 
In the solid state the resin molecules 
are impervious to the entrance of ex- 
ternal agents and are isolated from 
external influence. Chemical reaction 
of corrosion is starved out by the 
physical inexcessibility of — active 
agents. 

Rosin must be a solid to be non 
corrosive. When melted by heating 
rosin is very active. This activity pe: 
sists as long as the heat is applied. 
but reverts to inactivity when the 
rosin is again cold. 

\ comparable situation exists when 
rosin is dissolved in any liquid. De- 
pending on its dielectric constant, the 
solvent exerts an effect on the dis 
solved rosin which causes corrosion 
as long as rosin is in the dissolved o 
liquid state. However, when the sol- 
vent is volatilized by the normal heat 
of soldering or by subsequent evapo- 
ration, the dry solid residue is non- 
corrosive and electrically nonconduc 
tive. 


Activated Rosins 


An activated rosin may be defined 
as a homogeneous resin prepared by 
the incorporation of a second sub- 
stance which may or may not have 
Huxing properties, and having an 
order of activity greater than that of 
either pure single constituent at the 
same concentration. The theory of its 
action is controversial, but the best 
explanation is that the activating 
agent at the heat of soldering changes 
the anhydride structure with conver- 
sion and release of the free rosin 01 
reducing groups with a high level of 
activity. 

An activated rosin must possess the 
following properties: Jt must be phys- 
ically and chemically homogeneous, it 
must be equally as noncorrosive, elec- 
trically nonconductive, and more ac- 
tive than the rosin from which it was 
made. 

The evaluation of rosin and _ resin 
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STEP AHEAD...KEEP AHEAD 


fis f 


JUNE 


The Reliance V*S Drive Jr., is an 
All-Electric Adjustable-Speed 
Drive that eliminates mechanical 
gearboxes, clutches and variable- 
pitch cone pulleys. 


It is bringing the benefits of 
smooth, shockless operation ... 
powerful starting ... wide speed 
ranges... fast reversing ... quick 
stopping ...to users of small 
machinery in many industries. 


Progressive machinery builders, 
too, are building these desirable 
sales features into their machines 
with the V*S Jr. To step ahead... 
and keep ahead...of competition, 
find out today what the V*S Jr. 
can do on your application!  p.ssr 


SAVES YOU MONEY 10 WAYS: 


e Simplifies 
machine design 


© Boosts output 


e Cuts down rejects 
eS e Reduces 

ae operator fatigue 
e Increases safety © Cuts cemnanover 


¢ Handles more jobs time 


e Reduces "down time” ¢ Operates from a-c. 


RELIANC 


1054 Ivanhoe Road, Cleveland 10, Ohio 


1954 









STYLE E 


A-C. POWER 
TO CONTROL UNIT 





OPERATOR'S 
CONTROL 
STATION 


ADJUSTABLE-SPEED 
DRIVE MOTOR 


Get the Facts! Ask for Bulletin D- 
2102. It describes and illustrates 
features, applications, components 
and operation; dimensions and 
characteristics also are included. 





ELECTRIC AND 
ENGINEERING Co. 


e Sales Representatives in | Princi 
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Crimp-Type 
TERMINAL 
TRS 





AVAILABLE 


Mox. 
Bas 
(A. W. G.) 
Stranded 
Wire 














For Commercial Wire 


® Wire sizes 8 through 4/0 

@® Approved by Underwriter’s 
Laboratories when used with the 
Sherman Crimping Tool. 

@ Highest grade electrolytic copper, 
plainly marked with wire size 
and ampere rating. 

®@ Completely seamless — made 
under exclusive Sherman patents. 


Investigate Sherman Crimp-Type 
Terminal Lugs They’re Fast, 
Positive and Economical — Write 
for Bulletin. 


ELECTRICAL FITTINGS 


vtec it ee ile FOR WIRE AND CABLE 


Low in Cost 


No false contacts 





No chatter 







am 
seed 
> 
od 


Quiet in operation 





Me CL 


STEEL MERCURY TIMERS 


The steel-clad factory set Durakool timer- 
relay operates in “sealed in” hydrogen under 
pressure, with mercury to mercury contacts. 
Timing is tamperproof, Non-breakable and 
built for millions of contacts. Fixed time 
delays available from 1/6 to 20 seconds, 
either normally open or normally closed 
action, 


See Telephone Directory for Local Distributor or 


write oh 
Durakool, Inc. Elkhart, Indiana Send for Bulletin 800 
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Huxes does not follow any conven- 
tional pattern of quantitative analysis 
because the results cannot be inter. 
preted in terms of any useful or 
relevant property of the flux. Tests 
are practical or empirical in charac- 
ter and relates specifically to (1) flux- 
ing efficiency, (2) corrosion, and (3) 
electrical conductivity. 

To test the corrosion of rosin and 
resin fluxes it is standard procedure 
to melt a little of the cored solder 
under conditions of normal soldering 
on a small sheet of metal. The metal 
sheet with its adhering flux residue 
is subjected to controlled conditions 
of temperature and high humidity 
for some selected duration of time. 
and then the sheet is examined visual- 
ly at a low magnification for evidence 
of corrosion. A normal test is con- 
ducted at 90 to 95 per cent humidity 
and generally extends for 72 to 96 
hours at 100 F, or sometimes 120 F. 
Certain more extreme Government re- 
quirements occasionally call for tests 
for 14 days at temperatures reaching 
160 F. In some cases the procedure 
is somewhat more complicated in- 
volving the application of a potential 
difference between two small soldered 
wires under conditions of high satura- 
tion and controlled temperature, fol- 
lowed by visual examination of the 
wires at the end of the desired test 
period. 


A few precautions should be observed 


1. Any soldering flux should be 
tested in the form of its residue after 
soldering. Any soldering flux, even 
pure rosin, is corrosive in the dis- 
solved or liquid form. However, when 
used as a flux the soldering operation 
volatilizes the solvent to form a flux 
residue which in the case of a resin 
is more or less hard and brittle. It is 
this residue that is tested for corrosion. 

2. After the rosin or resin residue 
has been exposed to the warm humid- 
ity conditions of the test, its color may 
change from a clear amber to a gray 
green color. This greenish coloration 
is not interpreted as corrosion, but 
rather as a protective action of the 
flux against moisture. The color is due 
to a light interference phenomenon of 
a surface film of flux. In some in- 
stances a fine white substance may 
also be found on the test plate after 
removal from the humidity cabinet. 
The presence of this white material is 
again quite unrelated to any action 
of the flux, but seems to be due to 
condensation of some mineral con- 
stituent from the water or else reac- 
tion by the soldered pieces with some 
constituent of the moisture. 

3. After removing the test speci- 
men from the humidity cabinet, the 
flux residue is often removed with 
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MORAINE MAKES MANY COMPLEX PARTS 
IN ONE OPERATION 


A design can be so complex that the cost of savings to the customer. It illustrates how 
| making it by conventional casting and much can be done to improve performance 
| machining methods would be prohibitive. and cut costs when customer and Moraine 
) Yet, that same design can be produced by cooperate to adapt part to process. 


the Moraine metal powder process at mod- Moraine’s experience with powder metal- 


erate cost—usually in one press operation = jurgy is extensive and the possibilities it 


—with no drop-off in quality or precision. 
For example, this part, of intricate design 
and close tolerances, is made in quantity 
every day at Moraine with very noticeable 


offers to modern industry are almost limit- 
less. There are very few design ideas that 
cannot be profitably converted into practical 
parts by the Moraine metal powder process. 


moraine Rar 
products fesisionny 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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For lighter, more compact, Servo Systems 





KEARFOTT 


PENNY SIZE 


SYNCHROS 4 






Accurate ...Rugged 
Dependable 


PERFORMANCE DATA 
CONTROL 
TRANSMITTER TRANSFORMER 
PRIMARY EXCITATION 26 VOLTS 400 CYCLES 11.8 VOLTS 400 CYCLES 
INPUT CURRENT 95 Ma 137 Ma 
INPUT IMPEDANCE 274/75" Ohms 82/68° Ohms 


OUTPUT SECONDARY 11.8 VOLTS 23.5 VOLTS 
RESIDUAL (NULL) VOLTAGE 40 Mv RMS 20 Mv Fund 
SENSITIVITY 200 Mv/Degree 

WEIGHT 1.75 Ox. 1.75 Oz 
MAXIMUM ERROR from EZ 10 Minutes 


40 Mv RMS 20 Mv fund 
400 Mv. Degree 


10 Minutes 





Kearfott now offers from production the smallest, accurate line of 
Synchros available. These Transmitters and Control Transformers, 
Resolvers and Differentials, conform to Navy BuOrd. Size 8. Integrally 
cast stator and stainless steel housing assemblies permit straight through 
bores, eliminating the fundamental errors of eccentricity; providing rug- 
gedness and environmental resistance to these components. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, Tach- 
ometer Generators, Hermetic Rotary 
Seals, Aircraft Navigational Systems, 


and other high accuracy mechanical, 

electrical and electronic components 
Technical Data Sheets on these 
and other Synchros in various 
size ranges and for special ap- 


plications available. Send for 
them today 





SINCE 1917 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY 


warm alcohol in order to observe the 
underlying metal. If a slight etch js 
observed, consideration should be 
given to the action of the hot flux 
when the metal was soldered. De- 
pending on the activity of the flux 
there will be a faint etch particularly 
on nickel plate due to the fumes of 
hot flux involved at the moment of 
soldering. 

4. In all cases it is advisable to 
run a control sample consisting of 
pure rosin flux for comparison. 

5. Fluxes in themselves are not 
known to be poisonous, but an exces- 
sive amount of breathing the fumes 
may cause irritation or reduction in 
oxygen content of the air breathed. 
Adequate ventilation should always 
be used. 100 


This abstract was prepared from a pa- 
per presented at the Conference on Re- 
liability of Electrical Connections, spon- 
sored by the Engineering Department of 
Radio-Electronics-Television Manufactu- 
rers Association in cooperation with the 
Aircraft Industries Association, held in 
Chicago on April 15 and 16. The full text 
of this and other papers delivered 
will be available in the Proceedings of 
the conference which will be available 
from the RETMA Engineering Depart- 
ment, 500 Fifth Ave., New York 36, N. Y. 
The cost is $5.00. 


Creativity in Design 
H. A. Oldenkamp 


Director of Engineering 
L. Strauss, Project Manace1 
AMERICAN MACHINE & FouNpRY Co 


IN LOOKING at the overall design and 
development process, the required 
tasks for the design of a machine can 
be classified into three broad cate- 
gories: 1. Creativity, 2. Delineation, 
and 3. Proof and Analysis. 

The order in which these three 
operations appear is usually the order 
in which they take place in the de- 
sign phase of a project. However, 
considerably more attention has been 
paid to the second and third opera- 
tions during both the formal educa- 
tion and experience of design en- 
gineers. 

Delineation covers the recording of 
the design, and includes drawings, 
bills of material, specifications, stan- 
dard sheets, artists sketches, models, 
etc. 

Proof and Analysis covers the an- 
alysis, calculations, graphical anayl- 
sis, performance analysis, etc. 

An engineers education concen- 
trates heavily on these two functions. 
In the evaluation of a designer at his 
job, great emphasis is often placed 
upon his ability to draw or analyze 
a preconceived design. In many quar- 
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in It is difficult to write about Teflon without appearing to ex- 

7 aggerate. For in many different ways this almost magic plastic— 

if the most important derivative of the new wonder chemical 

le fluorocarbon—is making the seemingly impossible possible. 

t- te : 

Parts made of R/M Teflon have already brought many startling 
improvements to the electronics and electrical manufacturing 
fields. And everyone working with it senses that the surface has 
barely been scratched—that hundreds of applications remain to 
be revealed. 
There undoubtedly are ways in which Teflon can be profitably 
put to use in your own plant. So we have this suggestion to make 
to you: consider the properties of Teflon listed below—then 

get in touch with us if you think that any of them might make 

1 | a contribution to your operation. We will fabricate parts to 

1 your own specifications or supply you with Teflon in the form 
of rods, sheets, tubes or tape. 

| Properties 
. High resistance to acids and gases even at high temperatures * Moisture 


absorption zero * Unaffected by weather * Excellent heat stability up 
to 500°F. in continuous operation * As tape, leaves no carbon residue 
along discharge path * High impact resistance * Nonadhesive * 
Stretches easily * Tensile strength 1500-2500 psi 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa.; No. Charieston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 
Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC., Asbestos Textiles e Packings « Brake Linings e Brake Blocks e Clutch 

Facings « Fan Belts e Radiator Hose e Rubber Covered Equipment e Industrial Rubber, Engineered Plastic, 

and Sintered Metal Products « Abrasive and Diamond Wheels « Bowling Balls 
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JUST THREE EXAMPLES OF PeS ENGINEERING 
AND MANUFACTURING SKILL 


STANDARDIZE ON <QE3> 


for Dependable, 
Long Life Operation—Quick, Easy W iring 





Pas 
© SUPER A.C. SWITCHES 


Maximum Service — Quiet Operation — 
Extra Long Life. Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts A.C. 
For use at full rated capacity on fluores- 
cent and incandescent loads—up to 277 
Volts at 80% of current rating of switch 
on motor loads. 








P&S Turnlok Line 


Just turn the cap and it’s locked, securely 
and safely. Sturdily constructed — De- 
signed for easy wiring—Ampere rating 
plainly visible on modern face design. 
Connectors, receptacles and caps avail- 
able in 10 and 20 Amperes—2, 3, and 4- 
Wire types. 





PzS Polarized Devices 


Built sturdier with extra thick bodies and 
extra heavy metal parts — to withstand 
rough usage over a long period of time. | 
Designed for wiring ease. A complete 
line of 10 and 20 Ampere, 2, 3, and 4-wire 


connectors, receptacles and caps. 








These are just a part of the P&S Line. Send for Catalog No. 49 for 
complete information. If you have a special requirement for elec- 
trical wiring devices, write us. Our sixty years of experience in the 
manufacture of electrical products will prove helpful. 


Dept. EM 


PASS & SEYMOUR, INC. SYRACUSE 9, N.Y. 


Offices: 71 Murray Street, New York 7, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 








ELECTRICAL MANUFACTURING 





ters, the value ot creativity has never 
been recognized as part of every de- 
signers job. In recent years, how. 
ever, there have appeared papers in 
various technical publications, dis- 
cussing this phase of a designer’s 
functions and recognizing its values. 
Also, engineering schools have re- 
cently included courses on this sub. 
ject. 

Creativity provides the raw mate- 
rial for the second and third opera- 
tions. While Delineation and proof 
and analysis are vitally imporiant to 
a design project, creativity affects the 
success of a design to an even greater 
degree. Creativity is divided into 
three functions: (a) Conception, (b) 
Svnthesis, and (c) Correlation. 

In trying to describe creativity, an 
engineering analogy may help. Imag- 
ine the operation to be in the nature 
of a closed circuit reaction. In any 
creative operation, the circuit may be 
traversed many times with each suc- 
ceeding traverse at perhaps a slightly 
higher level. During the creative proc- 
ess, mental and visual aids in the form 
of sketches, calculations, models, lit- 
erature research, and the like may be 
used. Since human functions are 
highly complicated, the various steps 
may be carried out simultaneously, 
or perhaps in successive and_ inter- 
mixed overlapping steps with the De- 
lineation and Proof and Analysis op- 
erations. 


Conception Function 
Defined 


Conception seems to be a review of 
the situation and the development of 
an approach to the problem. After 
carefully examining all of his infor- 
mation and drawing on his  back- 
ground, the designer conceives the 
key factor or factors related to the 
general problem. This condenses the 
general information and the general 
problem into one or more _ specific 
problems. 

Synthesis is accomplished by the 
designer interpreting the conceived 
approach in terms of physical ele- 
ments. This function requires the 
build-up of a mental picture and is 
often accompanied by a_ sketching, 
paper models, calculations, laboratory 
tests, ete. | 

After a physical element is so syn- 
thesized, it must be correlated. This 
is accomplished by the designer ana- 
lyzing the synthesized element, test- 
ing it in conjunction with other known 
data relating to the problem, and fit- 
ting it into the overall problem. At 
this point the designer may: 1. Dis- 
card the synthesized element. 2. Re- 
tain it for the drafting (delineation) 
operation. 3. Feed back the new in- 
formation developed to the concep- 
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NOW in colors foe 


IRVINGTON extra-flexible 
Silicone Rubber-Coated Braided Glass Tubing 


The extreme flexibility of Irvington’s Silicone Rubber-Coated Braided 


Glass—at both high and low temperatures—was an important factor 


— ° ° . . ’ Look to 

in its acceptance by the electrical industry when this new Class “H” IRVINGTON 
insulati yas intr ‘ed i st tw ars ago. 

insulation was introduced almost two years ago for tunbiiien Goudianittip 
Originally, Irvington Silicone Rubber-Coated Braided Glass Tubing INSULATING VARNISHES 


VARNISHED CAMBRIC 


ey VARNISHED PAPER 
Irvington has now taken steps to supply this tubing in a range of colors VARNISHED WOVEN GLASS 


was supplied only in white. Because of its rapidly growing use, 


also—subject to minimum order requirements. INSULATING TUBING 
; : : E . . CLASS “HH” INSULATION 
Immediate delivery can be made on white tubing for wire sizes 


from #24 to #0—prices and deliveries will be quoted on 


request on colored tubing. 





Send for Technical Data Sheet. 


IRVINGTON wwsvtaror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, WN. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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BEARINGS! 
TYPE RF 


FILMOSEAL 
from 0.1969" O.D. 


Smallest Sealed Retainer Type Radial 
Ball Bearing 


An RMB First 


This is a miniature bearing! It looks like a big 
bearing, doesn't it? That's because it has all the 
features of a big bearing, such as— 


Deep groove races 


+ 
e Balanced two-piece or snap-type ball retainer 
e Non-rubbing capillary oil seal 

. 


Removable and replaceable dust shield 
@ Precision tolerances 


RMB Type RF Filmoseal bearings (illustrated) are 
available in sizes from 0.1969” O.D. 


Type RF now available in R2 size (ABEC-1, 3, 5) 
(Ye" bore—¥%" O.D.) 
Bring your Miniature 
Bearing Problems to RMB 


A complete line of over 250 miniature and instru- 
ment bearings including radial and roller types 
available for prompt delivery. Experimental quan- 
tities from stock. 


Write for catalog 12 
Or see our catalog in Sweet's Files. 


EQS LANDIS GYR 


INCORPORATED 
45 WEST 45TH ST. © NEW YORK 36, N. Y. 
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tion function for a second round on 
the circuit. 

If the element has been wholly or 
partially discarded as being without 
value, the designer will conceive an- 
other approach, but now he will have 
more information to go on because 
of his previous traverse around the 
circuit. Feedback is a vital part of this 
concept. Each time around the cir- 
cuit builds up more information re 
lating to the problem, to increase the 
chance of success on the next round. 

In a design problem, there is a con- 
tinual running the creativity 
circuit at each phase of design. Each 
circuit must be conditioned by all the 
information developed (ideas both 
discarded and retained) in all the 
previous rounds. This continues until 


round 


a satisfactory design is reached, © 
Abstracted from a paper presented at 
the 22nd Annual Meeting of the Amer- 
ican Society of Tool Engineers, Phila- 
delphia, Pa., April 26-30, 1954. 


Detection of Dull Tools in 
Multi-Spindle Machines 


George H. Amber 
Professional Engineer 
19925 Schaefer Highway 
Detroit 35 


ONE OF THE PROBLEMS of automatic 
production machines is to detect dull 
cutters, such as mills and drill bits. 
At present, these are usually changed 
according to a time schedule. This 
is not entirely satisfactory as some 
tools are changed before they are dull 
and service 

This 
results in economic loss either way. 
The machine 
machine) that is for a need- 
less tool change holds up an entire 


remain in 
after they should be replaced. 


some tools 


spindle (or entire 


down 


automatic manufacturing process. The 
dull tool and 
even break. 

To obtain optimum use of tools 
with a minimum of 
would be 


increases rejects may 


time, it 
condition 


down 
the 
of tools could be determined from a 
remote station. 

A dull tool requires more torque or 


desirable if 


force to perform its operation than a 
sharp one. Experiments have shown 
that the torque necessary to drive a 
drill, for example, is an index of its 
condition. Therefore, measuring the 
drive torque could provide data con 
cerning the condition of a drill. 

On a machine it 
should be possible to set a sensitive 
relay device to detect abnormally 
high motor currents indicating a dull 
tool. Actually, however, the increase 
in motor current due to a dull drill 
may be masked by the normal cur- 
rent fluctuations of the machine. The 


single-spindle 


permanent- 
magnet 
d-c motors 


BARBER 
HE 





Actual size: 1/2” diameter 
Weight 7.25 oz. 


for improved performance of 
electro-mechanical actuators, 
generators, switches and 
programming devices 


Here’sa compact, powerful new fractional- 
horsepower d-c motor that answers many 
product design problems of today. Its 
entirely new type of symmetrical rotor 
winding results in greatly improved motor 
performance and efficiency and is partic- 
ularly advantageous for reversing opera- 
tions. Available in two sizes with speeds 
from 5,000 to 20,000 rpm...6 to 115 


-volt d-c operation... with gearheads, 


g 
radio noise filters and other special fea- 
tures if desired. 


Superior 
IN TWO Commutation 
FRAME SIZES Withstand Sudden 
Reversals 


WITH MAXIMUM 
OUTPUTS OF 


Powerful Dynamic 


Braking 
30 mhp Meet Military 
and Specifications 


56 mhp 


Low Radio Noise 
Interference 


Write for descriptive Bulletin F-4344 showing 
wide range of adaptations available to you 
with BYLM series Barber-Colman permanent 
magnet motors. Bulletin includes characteristic 
curves, specifications, and application infor- 
mation. Get your copy now. 





,BARBER-COLMAN COMPANY 


Dept. F,1403 Rock Street, Rockford, Illinois 
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-\oth electrigally 
So mnechanically...and 


rr HEY LAST LONGES" 


(ire-Unap Connections 
SAVE TIME—CUT COSTS 


They’re done in half the time. New power tool 
wraps wire around a terminal to make a permanent 
electrical connection without soldering. Eliminates 
costly hand wrapping and cuts material costs, too. 
Easy to handle... tool is lightweight, nonfatiguing. 


SOLDERLESS OR WRAP-AND-SOLDER 


Use of the Keller ‘““Wire-Wrap”’ Tool with recommended terminal 
and wire size provides a permanent solderless connection that 
retains low-resistance contact under severe conditions of corrosion, 
vibration and aging. 

When other than recommended terminals are used, the Keller 
“Wire-Wrap’”’ Tool saves time on wrap-and-solder connections. Bulletin 
No. 11 gives complete information—send for a copy. 


| \ , i 
| Ketter (ize-(nap teos 


2, e ee 
Wine-linap Dwision xeX1€r 1001 COMPANY, 1337 Fulton Street, Grand Haven, Mich. 
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ma- 


relay would possibly close due 
normal current surge 
automation 


Typical modern 
chines contain many sets of multiple- 
In this case it is even 


spindle drives 

more difficult to detect a dull drill by 
simply setting an overcurrent rel iy in 
the drive motor circuit. Not only 
do normal current fluctuations tend 
to mask the increased torque require- 
ment, but the various drills all driven 
by the same motor have different duty 
evcles, and wear at different rates, 
Quality Control Methods 


Statistical quality control methods 
1 solution to the problem of 


can you put TIME 


to work 
All) aie ee 


offer ¢ 
fluctuating currents. If a machine js 
producing steel dowel pins, for ex- 
andom sampling of pins for 
tolerances does 


ample, r 

over and under size 

not tell whether the machine is prop- 
erly adjusted. What is necessary is 
to detect the mode of diameter varia- 


Pre cycles M 


for more 
instantaneous motor current, 

inalogous to the pin diameters dis- 
above. A few pointers on 


cussed 
simple quality control measurements 


illustrate how this principle might be 


applied. 

for a varying parameter are the mean 

X and the standard deviation ¢ 

this case, the parameter is the motor 
deviation is 


| 
tions by sampling the output of the 
machine and plotting the deviations 
at regular intervals. 

Likewise, any instantaneous motor 
current measurement cannot _ tell 
whether or not a dull drill is calling 

torque. What is necessary 
is to detect the mode of samples of 
which is 


The best simple criteria of quality 
. In 
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If time is an element in the operation of your product or 
process, be sure to call in your factory-trained HAYDON* 
Sales Engineer. HAYDON Timing Motors utilize time, control ace” Mier chee” 
time, master time . . . precisely, quietly . . . bettering perform- the range of normal current variation 
When it is exceeded, it indicates an 
ance and opening new horizons to product and process use. excessive torque requirement 
The mean X would be the mean 
Put time to work now by writing for the name of your ae er wih sacp a 
Standard deviation —o«— \/ B—A? 
HAYDON timing specialist, and for the catalog, “Electric Where an integration of the 
gr i variable parameter (in this case, 
Timing Motors. - the motor current J) 
‘ | B = an integration of the square 
4 of the variable parameter (1?) 
EE ey ee lo analyze the drill torque require- 
| ments by quality control methods, 
the following must be done continu- 
| YD re) A ees oe ene ously: 
sete Mie, A SUBSIDIARY OF GENERAL TIME CorP. Ei | Integrate the motor current 
| 7 wets a a : 
5 A AS A A 2. Integrate the square of the motor 
ee am tad ge | HAYDON Manufacturing Company, Inc. current (uring. fulHload_ cur 
TIM J No G . 5 rent). 
SSE a EN, | FOREN, a . : Determine the normal motor 
' ~ os a = ae ag gg —— 2 curre nt (during full-load duty) 
é 5 | Assuming integrators and _ contro 
: NAME — 4g | devices were available, they could be 
Z PORION me 4 installed in a spindle motor circuit, 
== - 2 and perform the computations shown 
Zz CO. ADDRESS ‘ £ above to reveal sustained increases 
e oN ZONE ware... ff in drive motor current. In effect, an 
ELECTRICAL MANUFACTURING 
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Underwriters’ Laboratories approved as Type TW. 
with end use approval for 80° C. operation in air; 
60° C. operation exposed to oil and in wet locations. 
Conforms to National Machine Tool Builders’ Associa- 
tion Standards. 


in | a 


The best engineering and the most accurate machining of fine 
materials mean nothing if your machine tool breaks down 
due to wire failure. 

But you can stake your reputation on Rome Synthinol® 
Machine Tool and Control Wires any time because they are 
performance proved to stand up under high-speed, automatic 
operation day after day. 

This thermoplastic type of insulation is specially com- 
pounded to resist heat, flame, moisture, acids, oils and cutting 
solutions. Surface printed for easy identification, it helps 
speed up complicated wiring jobs. Available in a wide range 
of colors and uniformly small diameters. 


| 
: to use Rome machine tool and control wire 


What to use for extremely severe conditions 
If operating requirements involve high ambient temperatures 
or extremely corrosive locations, you should specify Rome 
Synthinol. It also provides high resistance to oil and chemical 
solvents. Also available in a variety of permanently clear 
colors, either plain or with outer protective covering. . . . Next 
time you order machine tool and control wire, specify de- 
pendability—Rome Synthinol Machine Tool and Control Wire. 
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ire- 
ds, 


nu- 
ent 


tor This Ingersoll Duplex Horizontal Spindle Traveling 


‘ur- Housing Milling Machine for rough and finish milling 
in one setting. It will produce either a 16 or 12 cylinder 


' diesel crank case in 1.3 hours. 
tor 
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wn It Costs Less to Buy the Best ROME - NEW YORK 
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an TORRANCE + CALIFORNIA 
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Made to SURVIVE! 














































25-Watt 


Miniature POWER Resistors 


Type RH-25 
Carefully crafted for match- 
less performance, Dalohm 50-Watt 
miniature power resistors are Type RH-50 4 
made to survive the most severe y/ 


environmental, shock, and vibra- gjsy available \RH-250—250 Watts 
tion conditions. RS Types—2, 5, and 10 Watt 
Dalohm RH type resistors are completely welded from ter- 
minal to terminal. They are silicone sealed in a die-cast, 
black anodized radiator finned housing and mount on sub- 
panel for maximum heat dissipation. 


oe —®@® Temperature coefficient 0.00002/Deg. C 

————— —®@® Ranges from 0.1 Ohms to 55,000 Ohms, depend- 
ing on type 

oe ee cee chee ome —@ Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%, 5% 

_————— —@® Manufactured in accordance to JAN-R-26A 
Specifications, Characteristic G 


Write, Wire or Call oo x) 
1306 28th Ave. Phone 2139 aa Date 

DALE PRODUCTS, INC. “~\ 
Columbus, Nebraska, U.S.A. ts ‘ } 


In Canada — Teletronics Corp., Ltd., Toronto and Montreal 


ROTARY 
SWITCHES 


compact, rugged | 






for motor and 
Heater Circuits 


‘DIAMOND Hi’ Series 240 <@> 


Proven performers in leading makes of window air 
conditioners, fans, blowers, unit heaters and similar 
equipment, “Diamond H” Series 240 Rotary Switches 
are available in 2, 3, 4 and 5 position models, with 
motor ratings and in a wide range of circuit varia- 
tions and mounting arrangements. 


Long, trouble-free service life and peak performance 
result from the “Diamond H” slow-break principle, 
heavy silver contacts, ingeniously simple design and 
rugged construction. Entirely enclosed for safety and 
protection of working parts. Conservative ratings 
(15 A., 125V.; 7% A., 250V.; 1 h.p., 120 V.; 2 h.p., 
240 V., A.C.) provide high overload capacity. 


Send us your requirements today. UL Approved. 


THE HART MANUFACTURING COMPANY 


211 Bartholomew Ave., Hartford, Conn. 
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analog computer is needed to per- 
form the statistical computations. 

Current integrating and = current- 
squared integrating instruments have 
been developed for the quality con- 
trol of textile yarn thickness.° These 
are comparatively rugged and_ re- 
liable. 

The current (thickness) integratoy 
consists of a d’Arsenval movement 
with minimum restoring springs. An 
input current applied to the coil 
results in an accelerating torque pro- 
portional to the input current. (The 
input current can be derived from a 
spindle drive motor current shunt. 
The accelerating torque is retarded 
by a viscous damper on the same 
shaft. This effectively differentiates 
the accelerating torque resulting in a 
rotational velocity proportional to the 
input signal. The dial reading there- 
fore, is substantially a time integral 
of the motor current. Under normal 
operating conditions these — instru- 
ments cin integrate up to 2 min. The 
current squared integrator consists o} 
an electrodynamic movement, used in 
a similar manner, to give a time in- 
tegral of the motor current squared. 

It is quite likely that a successtul 

and reliable device could be built to 
detect dull drills. It would use sta- 
tistical analysis methods and the in- 
tegrators described above. The de 
vice would require relay and switch- 
ing circuitry to enable it to be 
switched to the various spindles on a 
complex machine, also to ‘assure that 
it integrates only during full-load 
conditions. By this means, one man 
could monitor the tool condition of 
many machines from a remote. sta- 
tion. Special transducers such as 
piezoelectric crystals or strain-gages 
would not be necessary. 
_ The accuracy of such a devic 
would be directly proportional to the 
integrating time and inversely pro- 
portional to the number of spindles 
driven by a motor. Therefore, fo! 
optimum results, the machine de- 
signer and electrical engineer should 
work out electrical and mechanical 
sequencing together. 


*General Electric has developed integrating in 

struments for use with the Pacific Eveness tester 

that measures average yarn thickness and deviation 
nils and mils squared.—-Editor 


Color TV) Manufacturers 
in a State of Confusion 


LACK OF STANDARDIZATION on a satis 
factory tvpe of color picture tube is 
holding up mass sales of color T\ 
sets now or in the near future, ac- 
cording to a General Electric vice 
president. He can’t picture the public 
going for an 8% x 11%-in. picture at a 
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_ | Why do rubber gaskets present 
- | special problems to designers? 


\T) 
i] 





This gasket manual helps you solve special design 
problems posed by non-compressible rubber gas- 


a < FREE FOR YOUR FILES 





if kets . . . has practical data on tolerances for var- 
* e * e ious gasket materials . .. gives data on materials 
: 17 helpful sections, including: thai meet current SAE-ASTM and U. $. Govern- 
s ment specifications. “Armstrong’s Gasket Mate- 
e@ Designing flanges for efficient sealing rials” is a helpful 24-page manual for those who 
‘ design and use gaskets. Gives information on 
‘ e@ Sealing with confined resilient gaskets gasket materials, gives suggestions on gasket, 
. sa os flange, and joint design, plus what to look for 
* o Designing gaskets to reduce costs when choosing a material. In 
: ; Sweet's product design file, 
r e Effect of gasket width on compression sachin, ‘oe stk onda <) 
d @ Relation of gasket thickness to load below for a personal copy: we 
il 
e Design problems peculiar to rubber gaskets 
@ Effect of surface conditions on gaskets SEND COUPON TODAY 
Armstrong Cork Co., Industrial Div., 
7106 Ingersol St., Lancaster, Pennsylvania 
ARMST RO N G 5 5 Please send me your new 24-page gasket manual. 
Name 
| GASKET MATERIALS ow 
s | Address 
\ / 
® ' Position 
( 
6 
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SPAR COLD ROLLED STRIP STEEL 


OFFERS some realistic ways 


to reduce end-product costs 
THROUGH PRECISION GAUGE TOLERANCES 













(ype, — 
1000, 000 MORE PARTS (ER TOV Lo 


/ 
CHP 6h05E TOLEEANCE 


AD LOLLY SRP SIFbL. 
CON PLOW OE 


GREER YIELD 
MORE LWNAGHED PREIS 





cur STRIP 
\ YIELDS 





Hv ear trouble? If your drawn prod- 
uct requires trimming to remove ears 
or scallops, you may be able to reduce your 
end-product cost by the use of CMP non- 
earing (non-scalloping) cold rolled strip steel. 
This is one of many ways in which CMP 
engineers specifications and processing 
methods to enable strip steel users to pro- 
duce better products at lower cost. 


Perhaps we can help you to reduce end- 
product cost without capital investment. 


the Cold Metal Products co. 


" GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES { New York + Cleveland © Detroit ° Indianapolis 
OFFICES: (| Chicago @ St. Louis . Los Angeles e San Francisco 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 

ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 

THE COLD METAL PRODUCTS CO. OF CALIFORNIA 

6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 

THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 

Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC. 

4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 
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price in the order of $800 to $1000 
when the 21-in. rectangular tube js 
accepted as standard in “black and 
white” sets today. The color tube is 
complex, difficult and costly to build, 
and presents certain problems diff- 
cult to solve, particularly in the larger 
sizes. 

Speaking before the Electric Club 
of Los Angeles in April, Dr. W. R. G 
Baker, general manager of GE’s Elec. 
tronics Div., who served as chairman 
of the National Television System 
Committee, said: 

“The television industry is in the 
untenable position of having an- 
nounced, under political and compe- 
titive pressure, a new service to the 
public without having the technologi- 
cal ability to deliver the service with- 
in the standards and economic limits 
acceptable to the public. That is to- 
day’s color television problem in a 
nut-shell. The nub of the problem is 
the color picture tube to which no 
one, as of this date, has a satisfactory 
and conclusive answer.” 

Negative public reaction to recent 
demonstrations of $1000 color sets, 
producing comparatively small pic- 
tures from 15-in, color tubes, indi- 
cates this set is obsolete before it is 
produced in any quantity, he said. 
Manufacturers are limiting earlier 
color production plans because the 
industry does not have a tube which 
it can mass-produce without fear of 
rapid obsolescence and large financial 
losses. 


Color Tube the Bottleneck 


Dr. Baker expressed confidence that 
the tube problem will be resolved, 
“although color television in its final 
fruition may take a little longer than 
the optimists in the industry pre- 
dicted.” He pointed out that the in- 


‘dustry “is irrevocably committed to 


the task of solving this problem in the 
public interest, in the shortest possible 
time, and through those means his- 
torically associated with our competi- 
tive enterprise system.” 

Dr. Baker believes the current tube 
“bottle neck” will delay the indus- 
try’s opportunity to do a real market- 
ing job on color until 1956. Dr. Baker 
emphasized that none of his  state- 
ments were meant to be critical of the 
FC€ for adopting the NTSC standards 
for compatible color television. 

“These standards are right,” he said. 
“They provide for technological 
growth and do not restrict the indus- 
try in the design of equipment. Both 
the NTSC and the FCC realized that 
the tube was the weak link, but that 
was not at issue before the Commis- 
sion so long as there was confidence 
that the standards were broad enough, 
and the industry smart enough to ac- 
complish a solution. .. .” 
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Mr. Harry Wethe (right), Chief Design 
Engineer of Beam Manufacturing 
Company, Division of Solar Corpo- 
ration, gets to the heart of a design 
problem (the cost) with Soreng Sales 
Engineer, Ralph L. Van Petten. 


Beam 1954—Coronado Automatic Washer 


12800A 
Solenoid 
& Switch 





When this solenoid is energized, the plunger ejects a 
pin from the rear of the stack. The pin depresses a 
lever which in turn operates the snap action switch. 


Z 12800A 
Solenoid 
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SP 





ePRODUCTS CORPORATION 









how BEAM gets custom 


designed components 


at mass production prices 


e Beam Manufacturing requires some very special electrical com- 
ponents for its Coronado automatic washers as evidenced by the 
solenoid-operated switch illustrated. This component assembly 
adapts standard parts to solve a special problem—and at lowest 
cost. It is an example of how Beam, and other Soreng customers, 
get custom designed components at mass production prices. 

If you have a cost or design problem on electrical components in 
your developmental model, or if you are seeking lower costs on your 
production model, you'll benefit from Soreng engineering counsel. 
Just write or call. There’s no obligation, of course. 

For more complete information on Soreng products, send for the 
Soreng Data Folder. It contains drawings, power curves and tech- 
nical data on a wide range of 


components. 


D 13150A 
Snap Action Switch 





9551 Soreng Avenue, Schiller Park, Illinois @ Plants: Schiller Park, Illinois @ Spring Valley, Illinois @ Fremont, Ohio 
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MAGNETIC AMPLIFIERS— 
These high gain, high per- 
formance Magnetic Ampli- 
* fiers are especially suitable 
to drive two phase induc- 
tion servo motors requiring 
from 0.1 watt to 20 watts 
per phase on either 400 
eps or 60 cps powerlines. 
The output power is either 
in phase or 180 out of 
phase with the powerline 
depending on the D.C. input signal polarity. 


ee ee _— = 
~ 


DATA SHEETS 
AVAILABLE 


LAY | Aw 





STANDARD 
TUBELESS SERVO AMPLIFIERS 


with built-in adjustable SERVO 
LOOP STABILIZATION. Packaged, com- 
pletely self-contained, magnetic servo ampli- 
fiers for position servo systems where either 
A.C. or D.C. error signals are available. De- 
signed for instrument type and power type 
servo systems to work with synchro control 
transformers or potentiometers and two phase 

induction servo motors. 


New Automatic Universal 


TRANSISTOR 
CURVE TRACER 


USES 


Designing 
transistor cir- 
cuits — com- 
paring, match- 
ing and select- 
ing — detect- 
ing anomalies 
— studying ef- 















fects of tem- 
perature, age. 
WRITE FOR a a. 
COMPLETE detecting fail 
INFORMATION ures and 
cause. 





MAGNETIC 
AMPLIFIERS 


An Affiliate of Ge 


632 TINTON AVE., 


tt ala: 


NEW YORK 55, N. Y. 


CYPRESS 2-6610 


Telephone 
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Production of black-and-white re- 
ceivers moved ahead rapidly after the 
war because TV was a new service, 
the industry was in accord on the 
type of picture tube to make, and was 
strengthened by substantial produc- 
tion facilities and manufacturing 
“know-how” as a result of military use 
of picture tubes, Dr. Baker said. 

Proponents of color television since 


1946 apparently have been deluded | 


by the need for “immediacy” and the 
belief the public would accept color 
in any form or size, at practically any 
price, he explained. But color is 
here with high prices, small pictures, 
and limited programs and the public 
“is not holding its breath” as_ evi- 
denced by January retail sales of 
black-and-white sets which were 14 
per cent ahead of last vear, Dr. Baker 
said. 

Commenting on the current color 
“confusion” in the industry, Dr. 
Baker explained that five tubes, using 
different principles or variations, 
have been presented, and others are in 
the laboratory. He pictured the 
manufacturer as being in a “dilemma” 
over which tube should be backed by 
millions of dollars of investment. in 
special production equipment, “all 
of which might be obsoleted by a 
new development or tube that might 


be forthcoming next year . . . or 
even tomorrow.” 

The color tube on which future 
substantial acceptance can be bvil! 


might be available by mid-1955 “by 
heroic engineering effort,” Dr. Baker 
said, explaining that at least a half 
dozen different tubes and associated 
circuitry are in “crash” development in 
as many laboratories. OO! 


Electric Power Up 
39 Per Cent By 1964 
Westinghouse VP Says 


THE APPETITE of American industry 
for electric power, already at a record 
level of 257 billion kw hr, will in- 
crease another 55 per cent within the 
next 10 years, Tomlinson Fort, vice 
president in charge of the Westing- 
house Electric Corporation’s Appa- 
ratus Division, told the 20th annual 
sales conference of the Edison Elec- 
tric Institute. 

Current trends indicate future in- 
dustrial power requirements will top 
400 billion kw hr by 1963, with a 
rise from 9% to 15 kw hr per 
hour of production. 

Behind this great boost foreseen in 
industrial power demand, Fort said, 
are two key factors: 1. The need for 
industry to free itself from rising labor 
and material costs by applying tech- 


man 


Important : 


Sy TL TEES 


to VOLUME users 
UPL eae 


thanks to 
MULTI-SW AGE 





if you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical! purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 114" 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


THE BEAD CHAIN: MFG. CO. 


13 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 


products. 
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Figure 1. Partially filled mold cavity showing direction of flow from 
gate in upper left corner. Taken from Dow motion picture studies. 


MOTION PICTURE USED TO STUDY MOLD FLOR 





Figure 2. Mold completely filled. Observation of color lines shows 


flow and pressure changes during filling cycle. 


Dow has ptoneered in the clinical approach to 


molding problems. Illustrated are studies of flow within a transparent cavity using a viscous solution to 
make a flow pattern which can be checked against several variables of mold design and pressure condi- 
tions. Motion picture studies and many other research tools help Dow engineers develop better plastics 
materials, One of the latest formulations tailored for new standards of performance is Styron 688. 


STY RO: 


A NEW GENERAL-PURPOSI 
DEVELOPED TO 


EFFICIENCY AND 


if you've had quality problems in molded plastic parts 
look into Dow’s new Styron® 688. This new formulation 
was developed not only to give better quality products. 
but also to help you obtain even greater efficiency from 


the latest advances in molding techniques. 


Styron 688 provides improved pressure control within 
the mold cavity, gives better flow behavior in the cavity 
which reduces streaking and weld problems—but without 


Increasing cycle. Styron 688 also overcomes most mold 


you can depend on DOW PLASTICS 
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OLYSTYRENE 
YOUR 
IMPROVE 


INCREASE 





l 682 
| DOO 


FORMULATION 
MOLDING 


YOUR PRODUCT 


PROCESS 


surface “freezing and sticking conditions. Extensive field 


iesting has proved the advantages of Styron 688. This new 
formulation is expected to help you exploit new market 


opportunities for polystyrene molded parts. 


For complete physical properties and important fabrica- 
tion information, write for Dow’s new bulletin on Styron 
oo 


688. THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Plastics Sales, PL 444T-1. 
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than “Up to Specifications!” 


H&V 
INSULATING PAPERS 
FOR TRANSFORMERS 


Yes, H&V insulating papers are made to beat 

not merely meet specifications. Special con- 
trols keep conducting particles to a minimum, 
with equipment available to measure the 
particles per thousand sq. ft. Your trans- 
formers are protected with papers of strictly 
neutral PH for maximum service at high 
temperatures . . . papers with high tensile 
strength and density, uniform in thickness. 
Result: fewer rejects, lower costs! 

We’ve been making and famous-name man- 
ufacturers of transformers have been using 
H&vV insulating papers for over 20 years. If 
you would like to know more about these 
precision-built papers, plain or resin coated, 
write Hollingsworth & Vose Company, East 
Walpole, Mass. 


Hollingsworth & Vose Company 
EAST WALPOLE, MASSACHUSETTS 


Manufacturers of Technical and Industrial Papers 


niques of electrical modernization, 
thus increasing output per man hour 
and unit of plant area. 2. The fact 
that productive man hours in ten 
years will be no greater than today 
because of the trend toward the 
shorter work week, more holidays. 
longer vacations and earlier retire- 
ments. 

Fort said the nation’s chemical. 
steel and non-ferrous metals groups 
are its biggest industrial customers for 
electric energy, accounting for 4] per 
cent of total kilowatt-hours used by 
industry last year. Following — this 
group, he named petroleum, natural 
gas, pulp and paper manufacture with 
16 per cent of total consumption; the 
Atomic Energy Commission, textile. 
stone, glass and clay industries with 
14 per cent; and the rubber and coal 
industries with an aggregate of 4 per 
cent. Metal-working industries and 
other groups consumed the balance of 
industrial electric power. 

As an example of future market 
possibilities, Fort termed metal-work- 
ing industries, currently undergoing 
major expansion, tremendous _kilo- 
watt-hour potentials and predicted 
their power consumption in 1958 
would double the amount used _ in 
1950. 

Present growth of the chemical in- 
dustry, closely allied to increasing 
use of electrical energy, will also bring 
about a probable demand for 61 bil- 
lion kw hr by 1963, a figure which 
approximates future needs .of the steel 
industry. Citing the rapid growth of 
the air conditioning market, which in 
1950 accounted for only 8.9 miblion 
kw hr, Fort said last year’s demand 
jumped to 13.8 billions and estimated 
power consumption in this field would 
reach 45 billion kw hr within nine 
years. ogg 


Bearing Temperatures 
Monitored on 
Printing Press 


AN auToMATiC electronic tempera- 
ture-monitoring system has been de- 
signed to prevent major breakdowns 
of printing presses due to overheated 
bearing and gear housings. The new 
system, described as the first designed 
for printing presses, constantly moni- 
tors bearing temperatures in 48 cri- 
tical locations on a Goss 60-ft two- 
color press and a Cottrell five-color 
press, installed in the plant of Popular 
Mechanics. 

Heart of the new system is a cen- 
tral control panel located near the 
center of either press. Here each of 
three electronic strip chart recorders 
designed by Minneapolis-Honeywell 
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Here’s a 


Thermostat Metal 
that takes a shower 


TRUFLEX 
57 


Thermostat Metal 
Resists Water 
Corrosion 


It’s natural for a duck to take to water. And it’s 
natural for General Plate Truflex J7 Thermostat 
Metal to operate without corrosion in water. Take 
for example the shower mixing valve illustrated. 
This and similar coils have operated continuously 
in showers and hot water tanks for over 15 years 
without failure due to corrosion. 


Other Truflex J7 Thermostat Metal coils are 
Operating successfully in such applications as 
hot water temperature measuring valves, tanning 
applications which often operate in mild acids, 
aaauae valves and the like. 


You, too, can obtain constant and accurate per- 
formance in your products because General Plate 
fabricates to your exact specifications, complete 
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and Likes it! 


Truflex thermostat metal 
units ready for installation. 
You get reliable performance because every order 
comes to you an exact duplicate of the original... 
consistently uniform in tolerances, temperature 
reaction and performance, thus preventing rejects 
and costly adjustments in assembly. 


For you who desire to manufacture your own 
parts, Truflex Thermostat Metals are available as 
strip in coils or flat cut lengths. Write for engineer- 
ing assistance and catalog. 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
46 FOREST STREET, ATTLEBORO, MASS. 
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| figure 
MOHAWK 


saved us 


+8700 
this year 








This small threaded stamping with an off- 
center hole is typical of parts on which the 
Mohawk method can save you money, too. 

Mohawk stamps and taps in one opera- 
tion, eliminating expensive jigs, fixtures, and 
secondary operations. And uniform threaded 
parts with squarely tapped holes assure 
further savings in smoother production. 

As an example, one electrical component 
manufacturer found that it was costing him 
$3.52 per thousand for parts that Mohawk 
could deliver for $2.27. At a rate of 
500,000 pieces per month Mohawk saved 
him $8700.00 per year. 

Not only can Mohawk make the parts 
for less than it costs to manufacture them 
in your own plant, but there are no rejects 
—every part is usable. 

Specifications are held closely, right 
down to class 3 fit, and prompt delivery is 
assured even on intricate parts. 

Add a press department to your factory 
and save time, money, and headaches. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 





measure and chart the temperature | 
output of 16 thermocouples. These | 
thermocouples are imbedded on the | 
bearing and gear housings, covering 

all moving parts of the presses. If 

either of the recorders detects an un- 

safe temperature, a cam on its main 

drive gear trips a mercury switch that 

sets off a warning horn and lights a 

red lamp. The horn can be shut off by 

pressing a silencing relay but the light 

will glow until the 
turns to normal. 


temperature re 


The system was conceived by H. H. 
Windsor, Jr., editor and publisher of 
the magazine, to cope with tight print- 
ing schedules which prevented ex- 
tensive maintenance during the 22 
day continuous press runs. In its first 
vear of the func 
tioned only once to give notice of 
the overheating of a bearing, but this 
one warning the cost of the 
system in replacement parts and down 
time, it was said. 


operation system 


saved 


First Large Scale 
Office Use of Computer 


IN aprit. the Metropolitan Life In- 


surance Co., began installing Rem 
ington Rand's Univac, the electronic 
data processing system which auto- 


matically performs long sequences of 
arithmetical and logical processes at 
lightning speed, in its New York of- 
fice. It is the first installation of Uni 
vac in the insurance business. Other 
users include General Electric’s major 
appliance division, in Louisville, Ky.. 
and the United States Government. 
Suitability of the device to this use 
is based to a large extent upon the ad- 
vantages of a large, centralized oper- 
ation, Frederick W. 
Ecker, president of the insurance com- 
pany. Studies indicated that equip- 
ment of this general type affords the 
possibility of substantial 
in performing many of basic home 
The Univac will 
handle work which now is being done 


according to 


economies 


office operations. 


by what was previously considered 
the most up-to-date mechanized me- 
thods. 

The installation will deal 
with assembling and analyzing actu 
arial statistics arising from the millions 
affecting the com- 
pany's policvholders. The central com- 
puter will be operated on two shifts 
for five days a week. Basic speeds for 
typical operations per second will be 
1905 additions or subtractions, 465 
multiplications, 257 divisions, or 2740 
comparisons. 


present 


of transaction 


The Univac system consists basi- 
cally of five parts: 
(1) Information 


translators. These 


| translate the basic data, either alpha- 
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TIME DELAY RELAY 


When coil is energized, 20 ampere con- 
tacts are immediately closed. The delay 
action is accomplished by a Telechron 
motor with a mechanism calibrated in 15 
second steps, adjustable from 15 seconds 
to 5 minutes. Timer contacts are S.P.D.T. 
and rated at 12 amps. INSTANTANEOUS 
RECYCLING. 115 VAC coil operation. 
Dust tight Bakelite case. 


WORLD'S LARGEST STOCK 
OF RELAYS FOR EVERY 
PURPOSE 


We provide 24 hour delivery 
of brand new, guaranteed re- 
lays from our stock of more 
than a million items of 
leading manufacturers. Re- 
lays of practically every type 
and application are immedi- 
ately available at less than 
market prices so you may 
select your requirements as 
needed rather than schedule 
deliveries for months in ad- 
vance. Write or phone us to- 
day! 


Orders of one or more re- 
lays for engineering or 
lab samples or for experi- 
mental purposes are given 
immediate attention. 


TELEPHONE 
AUstin 7-0709 *] 


WRITE FOR NEW 

1954 RELAY SALES 
CATALOG C-5 e/ 
JUST OUT! 







4721 W. MADISON ST. 
DEPT. 2, CHICAGO 44, ILL. 
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eat -Sight 
C 0 NDULET ‘electrical installations 


give you maximum 


PROTECTION 


where combustible 
dusts are present 








Crouse-Hinds Dust-Tight CONDULETS 

installed on an automatic checkweighing 

machine for 20 m. m. ammunition — ina 
Class I! Hazardous Location. 


Machines that operate in locations where combustible dust may be 


present must have electrical installations that meet the requirements ¢ tf) N Wy) Ty ft ls A i) 


of the National Electrical Code. This gives you protection against 
disastrous explosions and fires and assures uninterrupted service. 


For nearly fifty years Crouse-Hinds has manufactured CONDULET HAZARDOUS 
electrical equipment of the highest quality, designed to meet Under- LOCATIONS 
writers’ Laboratories standards for both ordinary and hazardous we 


locations. 


If your machines operate in any hazardous location — atmospheres 
containing flammable gases, vapors, dusts, or flyings — take advantage 
of Crouse-Hinds offer to send you a FREE copy of, Bulletin 2655. It 
contains a complete copy of the Articles in the National Electrical Code 
pertaining to hazardous locations, with many useful tables, diagrams, 
photographs, and suggestions for selecting the correct equipment to 
meet these Code requirements. 


Send for your copy of this valuable reference bulletin today! 


*CONDULET is a coined word registered in the U.S. Patent Office. 
It designates a product made only by the Crouse-Hinds Company. 


7 ~~ CROUSE-HINDS COMPANY 






~ 
cette Syracuse 1, N.Y. s oe 

Through Electrical OFFICES Amarillo— Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland | y 3 iH U S | “9 i | N TH) S 

\ Distribut Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angeles — Memphis ” _ 
: = ; Milwaukee — New Orleans — New York — Philadelphia — Pittsburgh — Portland Ore 

\ j San Francisco — Seattle — St Louis — St. Paul — Tulsa — Washington 
\ N RESIDENT REPRESENTATIVES Albany — Atlanta — Baltimore — Charlotte — Chattanooga 

\ fi Corpus Christi - Reading. Pa — Richmond. Va — Shreveport 

YQ GSA Crouse-Hinds Company of Canada. Ltd. Toronto Ont 





CONDULETS: TRAFFIC SIGNALS : AIRPORT LIGHTING: FLOODLIGHTS 
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betic or numerical, to a pattern of 
| magnetized spots on metallic tape. An 
automatic converter is used for infor- 
mation already coded on punched 
cards, and a type-writer-like keyboard 

is used for other data. 

(2) Information feeders. Servo. | 
mechanisms (or Uniservos) feed the — | 
data from the metallic tape into the | 
computer and also transfer computer 
results to magnetic tape for storage or 
later translation to visual form by 
printer units. 

(3) Central computer. The “brain” | 
or memory system performs the ad- 
ditions, subtractions, multiplications, 

divisions, and comparisons and com- 
putes the desired results according to 
instructions given on magnetic. tape. 
Each operation is performed twice for 
checking purposes. The Central Com- 
puter contains about 5,400 vacuum 
tubes and can control up to 10 Uni- 
Servos. 

(4) Output devices. These include 
high speed printers to convert the 
magnetic tape results into printed 
material in any form desired, and a 
device to convert the results back to 
punched card form when needed. The 
rated speed of the high-speed printer 
is 420 lines of 120 characters each per 
minute. 

(5) Supervisory Control center. 
Functioning as a nerve center for the 
entire mechanisms, this unit provides 
a continuous picture of all operations 
and also permits direct communica- 
tion between the human operator and 
the Central Computer. Manual in- 
tervention, by means of a keyboard, 
makes it possible to insert additional 
information into the process or to 
change data or instructions as de- 
sired. O00 


Subject: soider 


As far as cost is concerned. solder is a relatively 

small item in any manufacturing operation 
But solder does a big job. You should have 
the best solder you can buy ... Federated solder. 

For printed circuits —- Federated CASTOMATIC 
bar solder, the machine-cast solder 

Cites Advantages of 

Metal Powder Parts 


with no dross, with uniform composition 


throughout each bar. ' 
Propucts of powder metallurgy are 
; ee ; : , in ; . tter c titive positio 
For joining work lM Re eae in a much better competitive position 


today than metal products formed by 
other techniques, according to Robert 
L. Ziegfeld, secretary of the Metal 
Powder Association. Speaking at the 
recent annual Metal Powder Show in 
Chicago, Mr. Ziegfeld maintained 
that metal powder parts possess the 


(RTS 200) wire solder in all 


commercial gauges and compositions. 


inherent advantages of lower produc- 
tion costs, better mechanical charac- 
teristics, no  serap loss, improved 
dimensional tolerances, and other 
characteristics unique to powder 
metallurgy, such as controllable por- 
osity, self-lubrication and_ others. 
“Although we are in a buyer’s mar- 
ket for the first time since the war,” 
| said Mr. Ziegfeld, “the utilization of 
| metal powders will most assuredly 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 

In Canada: Federated Metals Canada, Ltd., Toronto and Montreal Rane ae 

Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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continue to grow at a rapid rate as it 
has in the past ten years despite, and 
perhaps, as a result of an increase in 
general business competition.” 

He pointed out that the use of cop- 
per powder has doubled during the 
past 10 years, and that iron powder 
consumption is from four to five times 
greater than 10 years ago. Further, 
the greater dependence of this na- 
tion's manufacturers on iron powder 
as a means of reducing costs and im- 
proving products is shown by the 
greatly expanded productive capacity 
for iron powder in this country dur- 


ing the last two vears. Oo0d 


Economic Factors in 


Mechanized Assembly 


IN THE PRODUCTION of consumer items 
the most important single factor in 
mechanized assembly is that of cost, 
according to Norman L. Harvey, chief 
engineer of the Radio and Television 
Division of Sylvania Electric Prod- 
ucts Inc. He delivered a paper on 
this subject at the Symposium on 
Automatic Production of Electronic 
Equipment which was sponsored by 
the U. S. Air Force and Stanford 
Research Institute. It was held in San 
Francisco in April. 

The cost factor dictates the basic 
concepts which must be applied to 
a product such as an ac-de radio re- 
ceiver. A breakdown of the elements 
comprising the manufacturing cost of 
a typical receiver is as follows: Ma- 
terial, 70 per cent; labor, 7 per cent; 
manufacturing overhead, 14 per cent; 
engineering, 5 per cent; and tools, 4 
per cent. Profit, royalties, taxes, dis- 
tribution costs, and sales costs are 
not included in these figures. 

The dominant figure for material 
cost and the relatively minor labor 
cost makes it obvious that mechaniza- 
tion must be broader in concept than 
a mere labor saving procedure for this 
type of product. To establish a firm 
foundation for guiding an automatic 
production program in this field, the 
following concepts are suggested. 

1. No material or parts cost  in- 
crease can be tolerated. Any depar- 
ture from the use of standard compo- 
nents must be scrutinized critically 
to determine whether or not the total 
cost is justified. The standard item 
will have benefited from years of 
cost and quality refinement, and _ per- 
haps also from extensive mechaniza- 
tion in its own right. 

2. Any reduction in labor must be 
accompanied by a corresponding re- 
duction in labor related overhead. 

3. Aside from the mechanical as- 
sembly equipment itself, the require- 
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FOOD isa 
BACON 340 
EGGS, FRIED 300 
EGGS, SCRAMBLED 320 
PANCAKES erLY 
HAMBURGERS 360 
HAM RE It) 
POTATOES 320 
aa 380 
RyRy Vel 3 eit) 
PORK CHOPS 360 
MINUTE STEAK 420 
aS: er Tt) 
FRENCH TOAST 360 
atts) e 4s, 
SEE RECIPE BOOK 





Metal-Cal resists heat 


“offetal [al | 


houthe nour Chuctric, Tuypom 


‘rhe FRYGUIDE on Sunbeam’s new appliance has to stay clear, 
legible and in place under extremes of heat, moisture, and abrasion 
of daily cooking and washing. Metal-Cal meets requirements for 
Sunbeam, as it does for hundreds of America’s finest products. 


Metal-Cal is .003-inch aluminum foil, applied with a pressure- 
sensitive adhesive that bonds to any 
smooth, cohesive surface. The de- 
sign is created in brilliant dyes, ab- 
sorbed and sealed into an anodized 
surface. Metal-Cal gives you bright, 
lasting metal for your nameplates, 
labels, or other marking needs. No 
costly drilling, screws, rivets when 
you use Metal-Cals. 


Representatives in major cities 


C & H Supply Co., 415 E. Beach Ave. 
Metal-Cal, Dept. p-2, Inglewood 3, Calif. 
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for control of 


SHOCK and eT eae) 




















You don’t have shock and vibration 
problems every day — but when you do, 
you want them solved promptly. So you 
want the practical experience of men 
who’ve been spending all their time in 
this highly specialized engineering — 
men who have most likely met and suc- 
cessfully answered questions just like the 
ones that are bothering you. These men 
are Barry engineers — ready and able 
to analyze your shock and vibration prob- 
lems, backed by a laboratory staffed and 
equipped to prove their solutions, and 
served by model shops geared to produce 
your prototypes whenever you need them. 


You'll save time, money, and trouble 
by using our design and profotype serv- 
ice. Write today for Bulletin DP-54 
“This is Barry”. 


SALES REPRESENTATIVES IN 













PRODUCTION FACILITIES include such 
modern equipment as this 100 KVA spot welder, 
accurately timed for welding aluminum. 


7 


LAB-TESTING the performance of Barrymounts 
protecting delicate electronic equipment. 








708 PLEASANT STREET 
WATERTOWN 72, MASS. 


ALL PRINCIPAL CITIES 





ments for physical plant facilities mug 
be reduced. 

4. Flexibility is an absolute must. 
Machines must be designed and used 


| to give greater, rather than less, flex 


ibility in shifting from model to mode! 


and in accommodating varying rates 


of production. The product design - 


| must be highly standardized so that 


a minimum of change is necessary to 


| shift from model to model. The ma- \ 


chine set-up must be sufficiently flex. 


ible to permit rapid change-overs. 


| Whatever manual operations remain 


must be very simple so that no Sig 
nificant operator training to accom 


| modate model changes is necessary. 


Oo; 


| Automatic Office 
| Envisioned 


Within Five 


THE 


Years 


COMPLETELY AUTOMATIC OFF- 


| 1cE will be a reality in five years, ac- 


cording to Glenn E. Hagen, physicist 
president of Logistics Research Inc.. 
Redondo Beach, Calif., manufacturers 
of digital electronic computers. 

In an address before the Southern 
California Fire Underwriters Associa- 
tion in Los Angeles in April, Mr. Ha- 
gen said that experimental installations 


| of the first automatic office would be 


made within a year. Within five years 
these offices will be general across the 
nation. They will have the same key 
personnel, the people who deal with 
other people, but they won’t need file 
cabinets and they won't need file 
clerks. The cost of paper handling will 
be virtually eliminated. 

Hagen told how the “Magnetic 
Library System,” a unique new low 
cost method of electronic information 
storage developed by his firm prom- 
ises to erase the routine drudgery of 
burdensome, time-consuming office 
duties in every branch of business. 

This System consists of an electronic 
| computer and a memory device used 
| in conjunction with the usual informa- 

tion recording office machines—type- 

writers, teletypewriters, card punch 
machines. Heart of the system’s “mem- 
ory” is a sheet-metal drum which 
allows 100,000 daily entries to be 
made. The computer used is the AL- 
| WAC, a low-cost general purpose di 
gital computer developed by LRI. 

Logistics engineers say AILWAC does 

the work of a million dollar machine 

at 5 per cent the cost. 

The system allows instantaneous 
| random access to vitally needed infor- 
mation when needed. The 
would also eliminate the need for 
duplicate records, Hagen added. An | 
| executive in a Los Angeles branch 
| office, for example, can have instan 
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Take advantage of our 


Fast Dependable Delivery 
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CLEVELIT & 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is un- 
matched in its ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Mois- 
ture Absorption, Great Mechanical Strength, Excellent Machining 
Qualities and Low Power Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thicknesses and lengths as desired, for 
Collars, Bushings, Spacers, Cores and Coil Forms. 
. a we 


Our new Torkrite internally threaded and embossed tubing affords 
better control of adjustments in coil forms using threaded cores. 


Write for your copy of the latest Clevelite brochure. 
WHY PAY MORE? For Good Quality . . . call CLEVELAND! 


* Reg. U. S. Pat. Off. 


Ye CLEVELAND CONTAINER Is 


201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y, Jomesburg, Wf 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 5 
NEW ENGLAND _ B.S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. f. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO /< 

WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 






















taneous access by leased wire to vita] 
records stored electronically in the 
for small | Magnetic Library situated in the New 


York Home office. Needed information 


mechanisms requested in the early part of trans 














































™ mittal would flow back to the branch 
and light office before the transmission was even 
| e ended. 
if «< ye 
va ving With the advent of large-scale jn. 


formation storage systems and othe; 
electronic devices, even the most con- 
servative can hardly hesitate to admit 

that complete automation of routine | | 
business and office functions is already 
at hand. The age of paper, like the age 

of the stone axe, is on its way into 
history,” Hagen concluded 


Decco gives you a complete are shock-mounted to reduce 


range of small, short-stroke, self-destruction, have silicon Zine Holding Its Own vs 
low-amperage, push or pull steel laminations for efficiency, Aluminum Die Castings 
Industrial Type Solenoids hardened beryllium-copper ALUMINUM is not being substituted 


for zinc in industrial die casting ap- 
7 . 3 plications, according to David Laine, 
quality of Decco Standard Size Formvar insulated magnet secretary of the American Die Cast- 


Solenoids. Built to J.I.C. speci- wire omhigh flow point molded ing Institute in a talk before the 36th 
annual meeting of the American Zinc 


fication, Decco Small Solenoids —_ nylonybobbins. Institute held in St. Louis in April. 
SPECIAL SOLENOID PROBLEMS ENGINEERED TO YOUR NEEDS Laine said that reports that aluminum 


substitution for zinc in die castings 


i E T R @] : T C Oo | L C Oo M ee A N Y have been responsible for the unsatis- 


factory 1953 volume of zinc alloy die 
2435 HILTON ROAD e DETROIT 20, (FERNDALE) MICHIGAN castings are unsupported by the sales 
= ———— —_—_—__4H———._|_ figures. 

In explaining his point, Laine cited 
figures showing 1953 shipments of 
zinc die castings of 512 million |b 
compared with aluminum die casting 


shipments of 236% million Ib. In 
1952, die casters shipped 406 million 
wW uture MAGGOA «4 2 «e lb of zine die castings and 155% mil- 


lion Ib of aluminum die castings. 
In motor vehicles, which is the 
largest field of applications for both 
. die casting materials, increasing use 
of automatic transmissions using alu- 
coming issues . . . a Symposium on Branch Circuit minum torque converter units ac- 
counted for most of the rise of the use 
of aluminum die castings. This was 
grams for Hydraulic Circuits . . . an evaluation of not a case of substitution, according 


to Laine, who explained that zinc 
Dielectric Amplifiers . . . case studies dealing with could not be used in these applica- 


manufactured with allthe high plunger guide, and heavy 










e Among the feature articles scheduled to appear in 


Protection . . . a review of Elementary Wiring Dia- 


tions because of its greater weight. 
In home appliances, the next larg- 
methods for providing Shock and Vibration Protection est field, both zinc and aluminum die 
casting sales volumes were off about 4 
per cent from the highest level of 
use of Ductile Cast Iron . . . test findings on Deterio- 1950, indicating no substitution. The 
office equipment and commercial ma- 
rating Influences on Dielectrics . . . also other timely chine field shows an increase in 1953 


Multiple-use Fasteners . . . a comprehensive analysis of 


for electronic components . . . application pointers on 


volume over the top 1950 volume ot 
about 15 per cent for both die cast- 
engaged in design engineering and product devel- ings materials, also indicating no sub- 
stitution. The fields of communica- 
tions equipment, photographic and 
scientific devices showed an increase 
of 23 per cent for zine die castings 
and about 4 per cent for aluminum. 
Most of the increase of the use of zine 


features pointed to the problems and interests of those 


opment. 
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the | Make your own comparison of the 


= ibm” “TIMING” BELT DRIVE 


ition 
| versus other forms of Power Transmission 


Imit 
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GILMER pen 
a “TIMING” FLAT BELTS CHAIN V BELTS 
into BELT DRIVE 


1. Can it transmit 1/100 to 300 HP without slip- 
page...and without lubrication? 


2. Does it eliminate noise and vibration caused 
by metal-to-metal contact? 


) 3. Does it operate at maximum efficiency, in- 
| definitely, without take-up? 
itec 


ap- 4. Does it make possible very nts short- 
ine, center drives of ratios up to 15-to-1? 

ast- 
6th 
ine 
ril. 


6. Con it operate satisfactorily at peripheral 
~ speeds above 12,000 FPM? Yes _—_ —_—— 


5. Does it eliminate need for initial tension, per- 
mitting all the drive's tension to be used effec- 
tively ... and reducing bearing wear? 


is. 7. Does it maintain constant angular velocity? 
> 8. Is its weight very low in proportion to its 
- strength? 

ed 9. Does it make possible precise “timing”, with- 
of out appreciable backlash, between two or 
Ib _ more widely separated shafts? 

ng 


10. Does it eliminate the expense and ne 
- weight of lubricants, lubricating devices an 
4. covers? 
J times 
11. Does it save so much power as to some 


2 
he permit use of lower-powered motors? 


. 12. Does it have unusually long, maintenance-free 


service life? 


. WHEN PLANNING A DRIVE, CONSIDER ALL FIVE! 
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2 STEEL WIRE GIVES 
s | etnias cugeleceneat BULK " ) Naturally, these questions are phrased to emphasize the unique 
.- combinations of features provided by the “Timing” Belt drive. 
Question 1, for example, might have been divided into two separate 
. questions. But this would not point up the important fact that the 
. “Timing”’ Belt drive is the only positive drive requiring no lubrication. 
4 Certainly, the four older types of drives will always have their 
f special places in the power transmission picture. The important fact 
e is that the design engineer now has at his disposal a fifth type of 
; drive ideally suited to so many applications that more than a million 
3 ! , hon, 


if 


bs are now in use. 
' STING - 


3 Write for your copy of the Gilmer 


“Timing” Belt Stock Drives 
Manual, to Gilmer 


“Timing” Belt Division at the address below. 


[| 
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| po SSSSSCSC*®dS*«Ameerrica’s Oldest Manufacturer of Industrial Rubber Products 
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70 SERIES 90 SERIES 
ROUND SKIRTED ROUND 


90 SERIES 90 SERIES 
POINTER SKIRTED POINTER 








125 SERIES 
DIAL SKIRTED 
ROUND 






175 SERIES CRANK 
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Make the outside of your fine electric 
and electronic equipment look like the 
quality inside — with standard control 
knobs by Raytheon. 

These injection molded knobs add the 
appeal of custom styling at standard cost. 
They are available in an integrated family 
of 54 items — in a choice of six basic types 
and five widely used sizes. 

Made of tough, durable ‘‘Tenite II”’ 
(cellulose acetate butyrate) with anodized 
aluminum inserts and dual setscrews. All 
types and sizes available in black with 
gleaming mirror finish or with non-reflect- 
ing matte finish for government applica- 
tions. Unlimited color variation is also 
availabl¢ including knob parts assembled 
in differéht color combinations. 

Write for complete information. Address 
Dept. 6270-KEM, Raytheon Manufactur- 
ing Company, Equipment Sales Division, 
Waltham 54, Massachusetts. 


STANDARD 
CONTROL 
KNOBS 
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die castings in this field was due to 
high production of television receiy- 
ers with die cast zine bezels. 

Both zinc and aluminum were of 
20 per cent in 1953 in the builders’ 
hardware and plumbing goods field 
in die casting sales volume from their 
highest use in 1950. In miscellaneous 
fields of use such as outboard motors 
toys and sporting goods, which make 
up the balance of the sales volume of 
both aluminum and zinc die castings, 
aluminum is up 50 per cent and zinc 
is off 25 per cent. 

The unsatisfactory sales volume fo; 
zinc die castings in 1953 was mostly 
due, Laine said, to supply, depressed 
zinc prices, shortage of nickel for plat- 
ing and tariff matters that caused ip- 
dustrial design engineers, purchasing 
agents and procurement executives to 
be reluctant to specify zinc as a die 
casting material. 

Laine added that the present un- 
economic level of zine prices is defi- 
nitely not a boon to the die caster. 
Die casting prices are regularly ad- 
justed to reflect the metal markets. 
Since an uneconomic low means an 
inevitable upward movement, the 
manufacturer who invests in heavy 
die and tool charges, based upon a 
die casting quotation based on uneco 
nomic zine prices, is bound to be psy 
chologically unhappy when the die 
casting price is adjusted as zine ad 
vances to a sound economic level. 

Zine alloys used for die castings 
represent about 30 per’ cent of the 
total slab zine production, Laine went 
on to say, and pointed out that zinc 
die castings represent about 50 per 
cent of the total dollar volume of die 
castings sold. OoO0 


Generals to Direct 
Battles with TV 


TELEVISION on the battlefield promises 
to be the first means in military his- 
tory for comprehensive “top com- 
mand” control of battle action, accord- 
ing to Capt. H. C. Oppenheimer, 
Chief, TV Branch, Army Pictorial Ser- 
vice. He was speaking at the 75th 
semiannual convention of the Society 
of Motion Picture and Television En 
gineers held in Washington in May. 

Since the first wars were fought 
military leaders have been hampered 
by their inability to see what was 
taking place on the battlefield. Plans 
had to be based on fragmentary and 
often contradictory reports from 
scouts and patrols. Control during the 
actual battle presented even a greater 
problem, with success left in the 
hands of the small unit commanders. 

With the slow, steady development 
of battlefield communication systems, 
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How do you buy Socket Screws? 


Do you specify some one make by habit, because you 
think all such fasteners are alike — all simply “screws 
with hex sockets?” If you do, and have never used P-K 
Socket Screws, break the habit once and give them a 
trial. You'll find that the hex shaped socket is about the 
only way other makes and P-K are “alike.” 


It pays to look beyond the socket when you buy Socket 
Screws. Compare every detail of product and service, 
and you'll find P-K Socket Screws take top honors in 
every test for quality, performance, economy. 


Why miss out on any of the advantages you can get 
with P-K Socket Screws? Try them. For samples, catalog, 
or any needed information, see your P-K Distributor, or 
write: Parker-Kalon Division, General American Trans- 
portation Corporation, 200 Varick St., New York 14. 





The Only SIZE-MARKED Socket Cap Screws — with Gear Grip. 
Prevents errors . . . saves time and wasted screws when sizes get mixed 
up. Helps maintenance and service men in re-assembly. Maximum Strength 
— head, socket, threads accurately formed by P-K’s cold-pressure process. 
Steel structure “flows” to conform to all contours, assures maximum 
strength at points of greatest stress. 


cap FLAT HEAD BUTTON HEAD SHOULDER PIPE PLUGS 


HEX KEYS ' 






PARKER-KALON SOCKET 


? 


4} FoR ADVANCED DESIGN 


that speeds assemblies — makes them 
simpler, stronger — and saves errors. 





4 FOR TOP QUALITY and 


tolerance gaged to your most exact- 
ing specifications — and guaranteed. 


(| > FOR ASSEMBLY STRENGTH 


okayed in a million punishing tests by 
thousands of satisfied users. 


f > FOR PLANNING AIDS and 


buying data patterned to your spe- 
cial needs, plus advice on assembly. 


f » FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 
ing expense — by local Distributors. 


cet ALL 


THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 


SCREWS 
SAY PK 


FULL RANGE of styles and sizes. 
You'll find any Socket Screw you 
need in P-K’s complete line. Hex Keys 
in all sizes, and several handy sets. 





Gu Stocke for immediate delivery —see your nearby P-K Distributor 
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MIGHTY MITE pre-set thermostats will fit into the present design of 
your stator windings without necessitating any appreciable change 
in your assembly line procedure. 


Install MIGHTY MITE miniature thermostats in your sub-fractional HP 
motors for continuous automatic protection against charring of insu- 
lation, burn-out and fire damage. 


Samples, catalog or engineering aid available on letterhead request. 


MIGHTY MITES: 


@ Fit most present 
designs 


@ Feature sturdy uni- 
form construction 


@ Are accurately pre-set 


@ Can be furnished 
with various types of 
terminal connections 





MIGHTY MITE thermostats also protect lighting and 

@ Are ready for imme- control transformers, heating coils, generators, sig- 

diate use nal devices, air conditioning units, window 
ventilating fans, rectifiers, etc. 


BI , 
== i= 


MECHANICAL INDUSTRIES 


US PRODUCTION COMPANY 


217 ASH STREET @ AKRON, OHIO 
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starting with signal fires and flags and 
progressing to telegraph, telephone, 
and radio, some measure of control 
became possible and the commander 
was able to form a picture, not always 
accurate, of the local and overall situ- 
ations. His picture, of necessity, de- 
pended upon the experience, judge- 
ment, and interpretation of many, and 
was sometimes hours or even days old 
by the time it reached him. Now tele- 
vision can bring him the information 
immediately. 

Capt. Oppenheimer described the 
recent use of television under battle 
conditions as part of recent maneuvers 
at Fort Bragg. The TV equipment 
was installed in large trailers and was 
supplemented by airborne equipment. 
Applications explored with the mobile 
TV unit included: (1) location, eval- 
uation, and designation of artillery 
targets; (2) adjustment and control of 
artillery fire; (3) data transmission; 
(4) intelligence and reconnaissance; 
(5) briefing tactical commanders; and 
(6) observation and control of am- 
phibious landings, river crossings and 
assaults, and harbor surveillance. 





Book 


Reviews 


‘Air Conditioning, Refrigerating Data 
Book, 8th Edition. Published by 
The American Society of Refriger- 
ating Engineers, New York 18. 
Approx. 1000 pp. $7.50 


The 8th edition of this Data Book 
continues to correlate the work of 
many authorities in the fields of air 
conditioning and refrigeration. Sev- 
eral new chapters have been added 
and old ones rewritten. The new ones 
are The Heat Pump, Absorption Sys- 
tems, Steam Jet Units, and Abbrevia- 
tions and Symbols. The rewritten 
chapters include Fluid Flow and Vis- 
cosity, Piping, and Testing and Charg- 
ing. Major additions or revisions have 
been made on the chapters Insulation 
and Moisture Proofing; Evaporators; 
Fans, Ducts, and Filters; and Con- 
trols. Minor changes have been made 
throughout the book. A classified sec- 
tion contains a listing of manufactur- 
ers and suppliers of materials, com- 
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when you’re buying 


buy all you’re entitled to... 





buy from the manufacturer 
who has a Complete Line 











buy from the manufacturer who 
Keeps Ahead 


FIRST with the improv- 
ed (Type ‘‘C’’) Spher- 
ical Roller Bearing, 
which provides more 
capacity and longer life 
than any spherical de- 
sign available. 








Cylindrical Improved Spherical Roller 





FIRST with the ‘‘SY”’ 
Pillow Block, with the 
most effective seal ever 
developed for keeping 
lubricant in, dirt out. 













buy from the manufacturer who gives 
the most Engineering Service 


buy from the manufacturer who can 
Deliver Fast 








Field Engineers whose experience averages 14 
years —an average unexcelled in the industry. 


Fast delivery from conveniently located 
ses warehouses for original equipment 
applications. Fast delivery from a 
coast-to-coast Ses distributor network 
for replacements. 





For all you’re entitled to, specify scsP, because 


Sos provides it all. 3) EARI | 7 S AND 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— 


manufacturers of S%*%F and HESS-BRIGHT® bearings. PILLOW BLOCKS 


73539 
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New Multiple Reprint on 
Printed Circuits 


ik a continuing program, the editors of ELecrricaL MANUu- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of pare design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 

A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, on “Printed Cir- 
cuits.” Booklet is 81% x 11 in., and includes each article in com- 
plete form with all original illustrations, schematics and dia- 
grams. Subjects include: 

Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 
on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 

Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 9 
Grids of strap copper on two sides of insulating sheet connected by 
eyelets as solution to cross-over problems; eyelets used for mounting 
components. 

Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 
Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 

Three Metallizing Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 

Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 

Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 

Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 

Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 

British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 

All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis elements 
eliminates connectors and most hand wiring. 

’ Portable Radio with Printed Circuit, July 1953, page 139. Admiral portable 
radio uses a photo-etched circuit pattern on a copper-faced phenolic- 
paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation ot 
commercial and experimental design and fabrication services; survey o! 
materials used, end-product specialties, and design information. 

Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 











ponents, and accessories used 
refrigeration and air 
systems. 


in 
conditioning 


Machinery’s 
Edition. Published by The Indus. 
trial Press, 148 Lafayette St., New 
York 13. L911 pp. $9. 


Handbook, — Fitteenth, 


Of particular interest in the 15th edj 
tion are a revised and rearranged spy 
gear section and an entirely new sec. 
tion on generated bevel gears. Fea- 
tured in the spur gear section is a 
greatly enlarged presentation of 
standard definitions and formulas: ful] 
information on fine-pitch spur gears: 
and recommendations and tabulated 
data for obtaining the proper amount 
of backlash in various types of gears. 
A detailed presentation of the revised 
Gleason system of straight and bevel 
gears is included with formulas. 
charts, and step-by-step procedures 
for designing bevel gears. In addition. 
there are formulas for determining 
thrust and radial loads, and a table of 
recommended bevel gear materials. 4 
new section on fine-pitch worms and 
worm-gears also has been added. 
Thread classes, thread form, al- 
lowances, tolerances, limiting dimen- 
sions, and preferred thread series ot 
the American Standard General-pui 
pose Acme and Stub Acme screw 
threads are given in the extensive and 
detailed screw thread section. Im- 
portant changes in the dimensions of 
American Standard square and hexa- 
gon bolts and nuts are summarized. 
The section on ball, roller, and 
needle bearings is completely new 
and includes the Anti-Friction Bear- 
ing Manufacturers Association plan 
for bearing designation. Standard 


_minimum shaft shoulder and maxi- 


mum housing shoulder dimensions fo: 
ball and cylindrical roller bearings are 
also given. 

In the materials section, new data 
on nickel and nickel alloys, titanium 
alloys, and copper-silicon and berv! 
lium allovs are presented. 


Coil Winding, by Wm. Querturth. 
Published by Geo. Stevens Mfg. 
Co., Chicago, I]. 128 pages. Price 
$6.50 


The winding of coils used primarily 
in electronic equipment is discussed 
with particular attention to the details 
so necessary in successful coil wind- 
ing. The book was written around 
the coil winding machines manufac- 
tured by Geo. Stevens Mfg. Co. and 
references to specific models are 
found throughout. However, because 
of the wide range of machines made 
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The old globe lights glared, and the illumination was low. 


Now the National Bank of Detroit has effective uniform light- 
ing. Lighting fixtures—Skyray *1046—supplied by the Elec- 
tro Silv-A-King Corp., Chicago, Illinois and Bridgeport, Conn. 








-with SVEW)@GLO polystyrene panels 


N ATIONAL BANK of Detroit recently 
modernized the lighting in its main 
office. In place of the old globe lights, 
it installed new fluorescent fixtures with 
“Evenglo” components. To provide 
this pleasant, effective illumination, the 
Electro Silv-A-King Corp. chose the 
“Evenglo” polystyrene formulation 


ait 
KOPPERS 
wW 


that had the exact color, light trans- 
mission and diffusion desired. 

You, too, may specify the color tone 
of light, degree of brightness and 
amount of diffusion needed in your 
lighting fixtures when you require that 
the components be made of “Evenglo” 
polystyrene. You'll find, too, that build- 


Koppers Plastics Make Many Products Better and Many Better Products 


co 
Rs % 


ing owners like this Koppers Plastic 
because it is easy to clean, holds its 
shape, and looks trim. 

Koppers application engineers will be 
glad to assist you in selecting the speci- 
fic “Evenglo” formulation you need to 
get the lighting results you want. For 
more information write to us today. 


Possible. 


ETS I 





® KOPPERS COMPANY, INC., Chemical Division, Dept. EM-64, Pittsburgh 19, Pennsylvania 
SALES OFFICES: NEW YORK - BOSTON © PHILADELPHIA - ATLANTA - 
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PAPER TUBE PRODUCTS to vour 
EXACT SPECIFICATIONS Dy 


@\ 
NIEMAND BROS. produce many 
types of paper tube products 

to meet the varied needs 

of the electrical and 

mechanical industries. 


Diameters from .093” to 2” and up—wall 
thicknesses of .003’to.060’’— printed or 
plain—materials such as high dielectric 
kraft, fish paper, foils, special protec- 
tive coated and laminated papers. 


We also make precision drawn 
paper caps from .141” to 2” in 
diameter, as well as special 
die-cut washers and parts to 
required specifications. 


Our modern, high-speed 

equipment and improved 

methods of production result 

in economy and rapid delivery. 

Send us your specifications — our 

highly trained staff will be happy 
to serve you. 


NEEMAND BROS. INC. Merfacturers of 


PAPER TUBE PRODUCTS 
37-05 THIRTY-FIFTH AVENUE * LONG ISLAND CITY 1, N. Y. 
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The Case of the 


“HOT DIMPLES” 
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soLveo BY WATLOW eLectrRIC HEAT 


The case involved the loss of costly produc- | 
tion hours. The client: an Aircraft Equipment A 
Mfg. The suspect: a “Dimpling Press” used in 
aluminum riveting operations. All the clues 
pointed to faulty heating by previous methods: 
frequent burnouts, costly temperature lag, lack 
of accurate heat control. 


Watlow solved the case with this custom-de- 
signed electric heated band unit. Made of coin 
silver, 1” wide, .718 I.D., with a special 14” 
clamping band and 24” leads, the unit operates 
at 650°F., 115v-175w, and offers long life . 
quick, steady heat. The case of the Hot Dimples 
was solved. 





For fast, dependable heat—take your problems to Watlow 








Since 1922 — Designers and Manu- 
facturers of Electric Heating Units 


Frat ; ( | 1362 FERGUSON AVE. 
SAINT LOUIS 14, MO. 


HOT PLATES IMMERSION BAND CARTRIDGE 
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by this company, this is not a handi. 
cap to an understanding of the subject 
matter. There are four chapters, each 
concerned with a basic type of wind. 
ing. These are single-layer, multilayer. 
universal, and progressive-universa] 
windings. Much specific information 
relative to current coil winding prac- 
tice is given. Also included are .a 
number of alignment charts and gear 
tables for the Stevens machines, 


Automatic Digital Calculators, by A. 
D. Booth and kK. H. V. Booth. Pub- 
lished by Butterworths Scientific 
Publications, London. U. S. Edition 
published by Academic Press, Inc.. 
125 East 23rd St., New York 10. 
231 pages. Price $6.00. 


This book is intended as a guide to 
the theory, design, construction, and 
use of digital calculators. The early 
history of calculators is reviewed and 
it is pointed out that some of the early 
workers in the field correctly de- 
veloped the fundamental principles of 
modern calculating machines. Fo 
many years, until the development of 
present-day electrical and electronic 
devices, the means for using these 
principles were not available. The au- 
thors also point out that the means 
were at hand for many years before 
they were used. For instance, in 1919 
electron tubes were demonstrated 
have the necessary properties for cal 
culators. But it was not until the early 
1940’s that serious consideration was 
given to electronic calculators. 


The various elements used in digi 
tal calculators are discussed individ 
ually and also as they fit into the over 
all system. Detailed consideration is 
given to preparation of information 
for insertion into the calculator, and 
also to translating the results into 
usable form. An extensive bibliogra 
phy covering publications as far back 
as 1848 and up to the present is in- 
cluded. 





Design Trends 


(Continued from page 148) 





proportioned to the number of cups 
being made. Nine cups can be made 
in 9 min, half the time required a few 
years ago. To handle the large 
volume of water a new system of 
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think of CENTRAL 


ALL HEAD STYLES * ALL METALS 


PRECISION PRODUCTS Many years of independent research in 


recessed head design provide definite money-saving advantages to 

users of Central’s ‘‘perfect impression’’ of the famous Phillips head 

fastener. Centralized recesses, slotted to burr-free hairline tolerances, 

/ J are perfectly aligned with the driver to start right and seat tight with- 
O out wobble or overdriving. 


SALES ENGINEERING Whip the penalties of improper Phillips 


recessed fastener driving now and forever! Call in the nearby factory- 
trained Central man. He will gladly submit specific recommendations 
for prevention of costly surface disfigurement to insure mar-free as- 
semblies of finished products. 


3 COMPLETE FACTORY STOCKS Write—wire—phone or tele- 





a * ” type Central at any of the three addresses listed below for quick deliv- 
1914 © 1954 ery of Central Phillips Recessed Fasteners from complete stocks of 
SERVING standard items. 
INDUSTRY 
MORE THAN (OS ANGELES CALIF og CHICAGO, tL, 
40 a 
YEARS : 
ae ae oe eo 
3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 E. ELEVENTH ST., LOS ANGELES 23 , CALIF. © 149 EMERALD ST., KEENE, N.H 
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SKINNER V5- 3 THREE-WAY SOLENOID VALVES 
NOW with “QUICK EXHAUST” 


Wwe 
as ee: 
COMPACT 


LEAKPROOF 
waver TROUBLE-FREE 









SECONDARY 
EXHAUST 





































Skinner engineers have now added to Skinner V5-3 Series Valves a new 
feature that assures faster operation of machinery than is possible with Stand- 
ard V5-3 valves. It's “Quick Exhaust” — achieved through utilization of pres- 
sure differentials and a quick exhaust orifice Ye” in diameter. “Quick 
Exhaust” speeds up the return stroke of small air and hydraulic cylinders . 
boosts operating speeds. 

Skinner V5-3 Quick Exhaust valves are three-way, normally closed. Their 
soft, synthetic plunger inserts and positive, spring-loaded operation assure 
leakproof performance — through millions of cycles. Bodies and internal parts 
are made of stainless steel. Moisture-resistant, varnish-impregnated coils are 
another quality feature. 

Valves of this series are compact — precision-built yet rugged — designed 
and manufactured to give years of dependable service. 


SPECIFICATIONS 


NNR 6 5 6oc cic eiaededicetne uses 50, 75, 100, 150 P31 
TE DEE PET OLY Ye”, 2”, Vie”, *60” 
SN A RINE « oniisdcn cvec'edeces seve venceeaes f3” 
PT vcccuta wes eek skis cewek Cee he aONae Ye” or V4” NPT 
TE vtccasnaeeseesesevevensencd All common AC, DC Voltages 
RS icann baw as eeneesa'ekendnt 9 Watts Maximum 


Write for Bulletin 530 


TYPICAL SKINNER VALVES Sima 


M3 — three-way Pilot V9 Four-Way 

Operated 5-150 p.s.i. 50-150 p.s.i. 
vio x5 V2 two-way V5-2 two- and 

Hydraulic Explosion Proof Stainless Steel three-way Industrial 

0-1000 p.s.i. 0-1000 p.s.i. 0-200 p.s.i. 0-1000 p.s.i. 














THE SKINNER CHUCK COMPANY 
108: EDGEWOOD AVENUE, NEW BRITAIN, CONNECTICUT 
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spreading the water over the basket 
was required. 

The body is finished in chromium 
inside and out, while the base and 
handle are of black phenolic. A cop. 
trol knob is adjustable for strength 
of brew and a pilot light comes on at 
the end of the brew cycle. If left 
plugged in, the coffee is kept hot 
without repercolating. 

The Cook-N-Fryer French fries, 
stews, boils, roasts and even pops 
corn. It is shaped to hold 6 qt without 
looking bulky and yet provides a large 











surface area (56.7 sq in.) of the fat 
with only 3 lb of shortening. 

The aluminum bowl has a tubular 
heater cast in for use on 115 volts, a-c. 
Casing is finished in polished chrome 
and the base and handles are of black 
phenolic. A cooking chart on the 
escutcheon lists temperature for most 
common foods, and a control dial has 
an illuminated rim showing in color 
the cooking zone, which ranges from 
150 F to 425 F. Basket is of perto- 
rated aluminum with a folding handle 
and a bracket which engages the top 
rim of the bowl for draining. This 
leaves the inside of the bow] com- 


pletely smooth for easy cleaning. 
oo0 
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Yi ie Printed Circuits 


Space is saved, assembly time reduced and errors elimi- 
nated when sturdy, compact Stupakoff Printed Circuits 
are used. In one tiny package—half the size of a book of 
matches—few or many accurately rated components- 
resistors and capacitors—are permanently assembled 
according to specifications. The only connections to be 
made are the external leads. 

Stupakoff excels in the development and manufacture 
of Printed Circuits, and today is equipped with modern 
facilities for the mass-production of dependable units 


made to your specifications. Write for Bulletin 1151-A. 


STUPAKOFF CERAMIC 
& MANUFACTURING COMPANY 


LATROBE, PENNSYLVANIA 










STEEL 


Every Kind 
Quick Delivery 


BARS—carbon & alloy, TUBING —seamless & 


hot rolled & cold fin- welded, mechanical & 
ished boiler tubes 
STRUCTURALS — chan- STAINLESS — Allegheny 


nels, angles, beams, etc. sheets, plates, bars, 


PLATES— Many types in- tubing, etc. 


cluding, abrasion re- 
siting, land 4-Wey REINFORCING bar & 













access. 
Safety Plate, etc. 

SHEETS —hot & cold rol- BABBITT bearing metal 
led, many types & MACHINERY & TOOLS 
coatings for metal fabrication 











RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 
Philadelphia + Charlotte, N. C. * Cincinnati + Cleveland + Detroit 
Pittsburgh * Buffalo * Chicago * Milwaukee + St. Lovis + Los 
Angeles * San Francsico * Spokane + Seattle 
























































Announcing 


“4a New J.1.C. 
Wiring Boxes 


at sensationally low prices 




















These rugged steel wiring boxes are completely oil and water 
splash proof as well as dust proof. THEY COMPLY WITH ALL 
J.1.C. ELECTRICAL SPECIFICATIONS FOR JUNCTION BOXES. 
There are no screw holes in the cover or knockouts to admit oil. 
The neoprene rubber gasket on the cover provides a tight seal. 
The cover can be removed by loosening only one screw. Most 
sizes may be obtained with a removable panel plate for mounting 
terminal strips or other electrical equipment. 



































Ideal for Machine Tool Wiring 





—Many purchasers now demand that the electrical wiring and 
controls for machine tools be enclosed in oil-tight boxes. When 
oil, chips or water get into the machinery electrical circuit, the 
resultant “down time” is costly. Hoffman J.1.C. wiring boxes help 
eliminate this trouble. Ford, General Motors and Chrysler are 
some of the users of these new junction boxes. 



































Write today for a sample. Standard sizes are: 


10” x 8” x 4” 
12” x 10” x 5” 
14” x 12” x 6” 
16” x 14” x 6” 


Prices range from $2.75 to $9.95 


HOFFMAN ENGINEERING CORP. 
Manufacturers of Wiring Troughs and N.E.M.A. 12 Panels 


Anoka, Minnesota 











































































Metal Statistics 






Consumers who were in the market for metals last 
month found prices firm but supplies fairly avail. 
able. As for the outlook, there semed to be general 
agreement that market strength will be upheld, 
particularly in copper and aluminum and _ that 
stockpiling requirements will also support lead 
and zine prices. 


COPPER: Consumers were actively in the market for 
primary copper during April and were buying even 
more heavily during the first half of May. The steady 
interest exhibited by consumers was indicative of the 
continued strength of the copper market. There was 
some talk that if buyers continue to place orders at 
the same rate, the present tight supply situation may 
extend well into July and perhaps August. The rate at 
which fabricators are placing business with producers 
reflects the improvement in volume of new business 
booked by the fabricators. 

[t is reported that as of mid-May, sales of electroly- 
tic copper were in the neighborhood of 55,000 tons for 
the first half of the month. This compares favorably 
with April when sales totaled around 100,000 tons. The 
April statistics also were interesting, reflecting at- 
tempts of the producers to cut production when it 
seemed that the market was weakening. Primary out- 
put in April hit 70,713 tons, as against 73,429 tons in 
March. Domestic refined output was smaller at 112,617 
tons, against 117,546 tons in March. On the other hand, 
shipments were 104,829 tons as against 95,795 tons and 
were the largest since last December. Stocks dropped 
1236 tons to 124,623 tons. It was first decrease in inven- 
tories since December. 

Heartening sign was the announcement that Ken- 
necott Copper Corp. was restoring the six-day week 
at four of its Western mines because of an improved 
demand for copper. The company indicated that April 
sales topped output, thus reducing its stocks. The ad- 
ditional day means that roughly 5000 tons of refined 
copper will be produced per month. 

Another good sign was the fact that the Chilean 
copper situation—long the sword of Damocles over 
the domestic market—seems to be straigtening itself 
out. With 100,000 tons slated for the U. S. stockpile, 
it is reported that Chile is moving supplies to foreign 
consumers at an excellent rate and getting 30¢ a |b. 
for the metal. 

Pricewise, the copper stuation remained unchanged 

1) April-May. All producers and custom smelters were 
selling their copper at 30¢. delivered Connecticut Val- 
ley. The scrap copper situation continued _ to 
strengthen, with prices pushing up to new high levels. 
For export, 26¢. was said to have been paid for No. 2 
copper scrap. 

At press time, the Senate had not yet acted on the 
bill to continue suspension of the 2.00¢. a lb. copper 
import duty passed by the House early in May but 
passage of the bill was expected. 
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Cam & Gear, Rotary Limit Suiteh | 


‘ \ GEMCO ELECTRIC Rotary Limit Switch. 
For use where movement can be ex- 
pressed as shaft revolutions. Precisely 
controls movement of electrically oper- 
ated doors, windows, machinery, large 
valves, etc. Large selection of gear 
ratios assures unlimited control. Easily 
adjusted cams lock securely in place. 





Highest quality bronze and steel gears 
supported by Oilite bearings. Enclosure 
is durable, molded, Gemco Fibraloy, 
a special fibre glass alloy resistant to 
shocks, solutions of acids, alcohols, 
hydrocarbons and heat. NEMA type 
Complete specifications and prices available on request. 4 ond 7 enclosures also available. 
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NEMCOITE 


MANUFACTURED ELECTRICAL MICA INSULATION 


BUILT-UP MICA INSULATIONS 
Of All Types, Forms & Classes 
COIL WRAPPERS AND SLOT LINERS FOR CLASS B 
AND CLASS H INSULATION 
% FLEXIBLE MICA PLATE 
% MICA AND PAPER INSULATION— 


COMBINATIONS OF MICA WITH MYLAR, FISHPAPER OR OTHER 
INSULATING PAPER BACKINGS 


% MICA AND GLASS CLOTH INSULATION— 
COMBINATIONS OF MICA WITH PLAIN, VARNISHED OR 
SILICONE-TREATED FIBERGLAS 


% SLOT CELL AND FIELD COIL INSULATORS— 
FORMED TO SPECIFIED DIMENSIONS 


WRITE FOR CATALOG 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASS. 
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@ LOW COST 









































@ NON-BREAKABLE 
@ LIGHT WEIGHT 


RUGGED 
CONSTRUCTION 


on 


Adjustable (All. Steel) 
MOTOR SLIDE BASES 


Overly-Hautz All Steel adjustable 
motor slide bases are manufactured to fit NEMA 
standard motor frame sizes 203 to 505. Other 
sizes can be made to specification. 


No additional machining or assembling is 
necessary. Each Overly-Hautz motor base is 
shipped ready for installation including cad- 
mium plated bolts for mounting motor. 


















ALUMINUM: More aluminum will be available for 
consumers in the third quarter of 1954. Some 67,000 
tons will be set aside to fill Department of Defense 
and Atomic Energy Commission orders but this figure 
represents a decrease of 16,000 tons from the second 
quarter and is 15 per cent of anticipated supply. 

Long range outlook for aluminum supply availibility 
for consumers seems encouraging. A top industry of- 
ficial recently declared that for several months now 
there has been an adequate supply of aluminum to 
meet all demands. However, the factor of Government 
stockpiling still remains an unknown quantity. 

Production of primary aluminum in April totaled 
240,862,418 Ib., a decrease of 3,815,418 Ib. from the 
all-time record of 244,678,349 Ib. in March. Total out- 
put for the year amounted to 939,000,273 Ib. compared 
with a total of 778,150,308 Ib. for the same period in 
1953. 

Pricewise, aluminum held firm at the 21.50¢. quota- 
tion for 30-lb. ingot, 99°% plus. 

Heavy exports of aluminum scrap caused some 
anxiety on the part of domestic consumers that too 
much material is being shipped out of the country 
and that there will be insufficient scrap for domestic 
use. Efforts have been made to have the Government 
tighten its export restrictions but thus far these at- 
tempts have not borne fruit. 


LEAD-ZINC: The principal factor underlying the con- 
tinued strength of the lead-zinc markets is Govern- 
ment stockpile buying. In the recent Government an- 
nouncement of its long-range stockpiling program, it 
was taken for granted that lead and zine will play a 
prominent part even though no specific commodities 
were mentioned. This anticipated Government buy- 
ing of lead and zine for the stockpile caused a sharp 
upward movement in the price of both metals. 

Now consumers are wondering whether that price 
will hold. Information issued from the Government 
regarding stockpiling has been somewhat confusing 
and both consumers and producers actually do not 
know where they stand as regards projected U.S. pur- 
chases. Hearings -on stockpiling were scheduled to 
start somewhere at the end of May. 

In addition, there is some expectation that there ma\ 
be an upward adjustment in the import tariff on both 
lead and zinc and this. too, would be a factor in con- 
tinuing the present price of these two metals. 

During the past month industry leaders at meetings 
of both the lead and zinc associations indicated that 
there has been an about-face in lead and zinc since 
the Government announced its stockpiling objective. 
Predictions indicated that zinc consumption may be 
on the rise and the general outlook is better. Similarly, 
more optimism was seen in lead circles with industry 
spokesmen indicating that battery lead needs in 1954 
will equal those of 1953. 

Zinc statistics for April were little changed trom 
March. With some decline in stocks, it was also noted 
that consumption had picked up a bit. Total shipments 
in April were 70,525 tons against 70,080 tons in March. 

Despite the fact that an over-all picture of the zinc 
situation is more or less unchanged from that of a 
month ago, observers felt that European consumers 
were entering the market in a more active manner and 
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The new Bendix AN approved AN3057B 
Fis : 5 ‘sar 
cable clamp is now available. Engineered by 
P Bendix to the highest quality standards, this i, 
cable clamp offers major design improvements. 
e The clamping action is radial and completely £ 
nt | eliminates wire strain and chafing by holding 
1g the wire bundle firmly in rubber. This clamp ff 
ot will accommodate a wide range of wire bundle 
ws sizes, but an even greater range can be handled 
“ through the use of the Bendix AN3420A 
accessory telescoping sleeve. 
tN The new AN3057B cable clamp will also 
th waterproof multi-conductor rubber covered 
os cable on the rear of a connector, or where 
moisture-proof entrance through a bulkhead 
or into an equipment box is required. 
us : : , 
at This versatile clamp is a product of the 
as Scintilla Magneto Division of Bendix Aviation 
- Corporation and is a companion AN accessory 
to the world famous Bendix Scinflex line of 
be . oe x 
electrical connectors. Write our Sales Depart- 
lv ; E 
y; ment for details. 
rv 
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its SCINTILLA DIVISION of Bandi 
sh. SIDNEY, NEW YORK AVIATION CORPORATION 
ae FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. 
American Bldg., 4 S. Main St., Dayton 2, Ohio « Stephenson Bidg., 6560 
a Cass Ave., Detroit 2, Michigan * 512 West Ave., Jenkintown, Pa. « 
Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin ¢ 8401 
ETS Cedar Springs Rd., Dallas 19, Texas « EXPORT SALES: Bendix International 
’ Division, 205 East 42nd St., New York 17, N. Y. 
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v-drives 








will meet 


your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 
Sheaves, V-Belts and crive parts in the complete 
Maurey Multiple and FiiP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 


needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 


often result from a Maurey engineering analysis. 


Write us of your 


V-Drive problem... 
today. Ask for Maurey 
FHP and MULTIPLE 


V-Drive Catalogs. 









that European stocks of zinc had been liquidated, to 
some extent, all this leading toward a more promising 
outlook. 

As for lead, it was pointed out that the situation in 
this metal had come into some balance, with sufficient 
supplies available for consumers but with production 
cutbacks taking care of oversupply. 

Shipments of refined lead in March were 47,837 
tons, as compared with 36,551 tons in February. The 
March total was the largest for any month since May 
1953. Domestic production of refined lead in March 
was 50,808 tons, or 8,762 tons over February. It was 
expected that the rate of shipments of refined lead in 
April would approximate that of March. 

The price of lead remained at 14.00¢. New York, 
while zinc continued to be quoted at 10.25¢. a Ib. 
East St. Louis. 


TIN: Following hectic developments a month ago, the 
price of tin slid off about 4.00¢. during the latter part 
of April and the first half of May. Around May 15, it 
was 93.00¢. a lb. at New York. 

However, grave developments in Indo-China may 
cause a further upheaval in this metal, according to 
informed observers. As a matter of fact, the develop- 
ments in the East were expected to effect a change 
in earlier Government thinking about closing down 
the Texas City smelter, although a bill has been intro- 
duced in Congress to sell the plant. 

Meanwhile, Bolivian-U. S. negotiations are. still 
going on. Recently, the Bolivian ambassador again 
offered tin to the United States. Some 4000 tons in 
concentrates were offered for delivery up to June 30. 
However, the U. S. has not vet decided whether it 
will buy this small tonnage. 

Malayan production of tin was higher in March, 
according to the International Tin Study Group, total- 
ing 4977 long tons compared with 4277 tons in Febru- 
ary. Belgian Congo output was also higher. World 
stocks were 102,799 tons at end of January, as against 
103,200 tons at the end of December. 


MERCURY-—tThe supply situation in mercury has be- 
come acute during the past two months. Consumers 
have been seeking to buy mercury but to little avail; 
there just doesn’t seem to be sufficient supply around 
to satisfy current requirements. This tight supply 
situation has resulted in a most spectacular price rise. 
In mid-April, mercury was quoted at around $220 a 
flask. By mid-May the price had jumped to $250. And 
even at that price, consumers were complaining that 
they couldn't buy it. There were reports that the Sen- 
ate Preparedness Subcommittee was readying an in- 
vestigation. Behind the scenes information indicated 
that the U. S. Government was buying up both Italian 
and Spanish mercury for defense purposes and that this 
was one of the major reasons for the scarcity of the 
metal. 


MAGNESIUM: Production of primary magnesium 
during the first quarter of 1954 was 18,848 tons, slightly 
under production during the fourth quarter of 1953. 
Production during the first quarter exceeded shipments 
by 3678 tons, leaving stocks at 11,844 tons at the end 
of March. Output in March totaled 6545 tons, an eight- 
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Perfect in room air 
conditioner applications 


Many successful 4 
fan applications 


Potential savings OD csi 
in your product! 


Look closely...this new LOYD SCRUGGS 
6-pole shaded pole motor may be your answer! 


The new motor shown above is typical of Scruggs’ fast-growing 
versatility in the fractional horsepower motor field. 


















CHECK THESE 
QUALITY FEATURES: 


The precision standards of Scruggs motors, proven in Dictaphones 
and many other famous products, are more rigid than ever. But 
new plant facilities at Festus, Mo., now permit faster 

deliveries, wider scope and very competitive pricing. 


1. Copper-weld rotor for uniform 
performance 


» Long-life sintered bronze bearings 
If you’re searching for a maker to custom-build your motor, search at 


Scruggs ... a sample motor made to your specs can be furnished 
immediately. Send today for detailed data and performance chart. 


- Extra large oil reservoirs 
- Extremely quiet running 


« Rotor electronically balanced 
You can stake your reputation on SCRUGGS MOTORS. 


ae We lbnue' COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 






« Double varnish impregnated for 
tough applications 











« Design practically eliminates AC 
hum 
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“ USEROGAN’S * 
STOCK MOLDED KNOBS 


® Modified To Meet 
Your Specifications 


@ Markings Branded To Fit 
Your Own Requirements 


®@ Special Shaft Holes / 
‘\. At Nominal Cost a 
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~ 
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No need to pay excessive tooling costs, 
when you need knobs. Rogan can 
supply them from stock molds modified 
to your specifications, branded with 
your markings, at substantial savings. 
Send for details now. 


ROGAN BROTHERS 
8027 N. Monticello Skokie, I 
. 











Bena WREGrOUNDING 


3 125 v. 2-wire devices now require a parallel bladed plug; 250 v. 
2-wire devices, a 2-wire tandem biade plug. To segregote and 























tly ground devices for 125 v. application, a 2-pole parallel 
plug wtih radial grounding pin is required; 250 v, devices 

ire a 2-pole tandem blade plug wtih radial grounding pin. Below 

d moided-on male and female rubber plugs now in pro- 

angle plugs available straight and angle construction, 

rs in straight type only. 


FEMALE... 
#250 for use on 
18/2, 16/2 SJ and S$ 2 
#253 for use on 14/2, 12/28 24 
MALE... 
252R for use on 
18/2, 16/2 SJ and S$ 
#81 for use on 14/2, 12/2$ 





FEMALE... 

#275 for use on 

18/2, 16/2 SJ and S 
$277 for use on 14/2, 12/2$ 

MALE... j 

#75 for use on 18/2, 16/28) ‘ 
277 for use on LF 

18/2, 16/2 SJ and S$ é 
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50 Church Street New York 7, N. Y. 
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month high. 
changed at 27.00¢. for pig ingot 99.8% 
Tex. 


























15 AMP 
125 VOLT 


15 AMP 
250 VOLT 


WRITE ALSO FOR DATA SHEET ON RIGHT-ANGLE MOLDED MALE PLUGS 





The price of magnesium remained un- 
, at Freeport, 


NICKEL: Plans are underway to conserve nickel and 
nickel scrap. At the request of the Office of Defense 
Mobilization, the Business and Defense Services Ad- 
ministration is exploring with representative task 
groups new measures expected to save nickel under 














NICKEL REPORT 





(pout two-thirds of the free world’s supply of nickel 
in 1953 went to the United States and half the re 
mainder, or approximately 17 per cent, went to 
Canada and the United Kingdom, according to Dr. 
John F. Thompson, chairman of The International 
Nickel Co. of Canada, Ltd. Speaking at the company’s 
annual meeting in April, Dr. 
that since Nov. 


Thompson indicated 
1, when U.S. government controls on 


“nickel de 


liveries have been made first to meet defense pro- 


the civilian use of nickel were revoked, 





duction requirements and stockpile contracts with 
the government. The supply remaining for civilian 
purposes after providing for these heavy and ab- 
normal demands has been found to be definitely in- 
adequate. As a consequence, the period of restriction 
of ‘peace-time’ uses for nickel is being prolonged te 
the detriment of civilian markets.” 

Consumption of nickel in engineering alloy steels 
in the United States production of all types of stain 
less and heat-resisting steels in 1953 exceeded 1,000, 
000 ingot tons—a record annual volume. 

Dr. Thompson noted an increasing interest in 
nickel and nickel-containing alloys by electrical and 
electronic manufacturers, and remarked that color 
television is expected to require increased numbers 
f amplifying tubes which, along with picture tubes 
and other components, contain nickel. He further 
said that a large amount of nickel in a variety of 
forms is used in connection with atomic energy, in- 
‘luding nickel-plated coatings. 

The removal of Government restrictions has entitled 
nickel-silver producers to return to the 18 per cent 
nickel-containing grades, insofar as available supplies 
make this possible, replacing the 10 per cent variety 
which was the only type permitted under government 
orders. Nickel platers. however, are still faced with 
a shortage in supplies. 





the stress of a full mobilization emergency. Consump- 
tion and imports of nickel in February were 9 and 
19 per cent respectively smaller than in January. Price- 
wise, there was no change in nickel which held at 


60.00¢. a Ib. 


STEEL: Observers say that the steel situation should 
be clarified within the next three or four weeks. Should 
there be no rise in steel orders by that time, it is safe 
to bet that there will be a slackening of steel produc- 
tion during the Summer months. But, many market 
specialists believe that an upturn is in sight. 

They point to several indications, one of which—the 
strengthening of the scrap iron market—is a time-tested 
barometer. Another firming factor is the belief that 
there will not be a steel strike this year. Also, there 
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A. Sheet stock, shear strips, punch. B. Sheet stock, 
shear, punch blank, gang saw notches. C. Sheet stock, 
shear strips, punch blank, mill notches. 





A. Sheet stock, sand, smooth saw to size, smooth saw 
bevel, smooth saw corner cut out, drill. B. Sheet 
stock, band saw, turn OD, bore ID, smooth saw 
side, drill five blind holes with jig. C. Sheet stock, 
sand, band saw, rough bore ID, hob teeth, finish 
bore ID. machine keyway. 





A. Sheet stock, shear strips, punch, form. B. Sheet 
stock, shear to size, drill, form. C. Sheet stock, shear 
strips, punch pieces, form in mold twice, rubber 
stamp twice. 


a 
A. Sheet stock, sand, smooth saw, drill, smooth saw 
to shape, radius three corners, gang saw nothches. 
B. Sheet stock, band saw rough blanks, form, smooth 


saw width, length and shape, radius edges, drill with 
jig, countersink, 
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A. Rod (hexagonal), smooth saw. automatic screw 
machine, turn shoulder thread, champfer and cut off. 
Remainder are automatic screw machine parts made 
from Diamond Fibre by C-D-F. 
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A. Tube, automatic screw machine, turn shoulders, 
champfer and thread end, thread other. B. Tube 
(long pieces), smooth saw, tap threads, screw ma- 
chine, (small pieces) auto. serew machine, thread, 
knurl, champfer, cut off. C. Tube, smooth saw to 
length, punch twice, countersink. D. Tube, automatic 
screw machine, champfer, cut off, punch. 
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C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST... AT LOW COST ...DEPENDABLY 


Vulcanized Fibre is a wonderful ma- 
terial if you know where to use it and 
how to buy it. We suggest on many 
jobs that it’s best to do the fabrication 
and forming in C-D-F’s shops. Why? 
Because C-D-F knows how. Since 1895 
the company has put fibre to work in 
everything from buggy axle bushings 
to metal clad radio parts. The handling 
of thousands of set-ups for high speed, 
low cost production runs gives C-D-F 
an “experience bank” to draw from. 
Shop supervisors have a wealth of 
short cuts, little tricks that result in 
lower prices for you. They know the 
material and its peculiarities. 


TOUGH, RESILIENT, STRONG 
How long has it been since you ex- 
amined the unique properties and wide 
range of C-D-F fibre grades? Vulcan- 
ized Fibre is arc resistant, mechanic- 


JUNE 1954 





ally strong, non-corroding, half the 
weight of aluminum. Repeated moisten- 
ing and drying in forming insignifi- 
cantly alters the nature, structure or 
quality of the fibre. 

Since C-D-F has their own paper 
mill, uniform, quality control is made 
possible. Special grades are more easily 
developed. A good example is C-D-F 
Abrasive Fibre, a medium density fibre 
with excellent resin and grit adhesion, 
now widely used for abrasive discs. 


A BIG, RELIABLE SOURCE 
C-D-F does business with the largest 


tonnage users of sheet, rod and tube 
fibre in the world. This means good 
deliveries, good prices, reliable prod- 
ucts for every new customer. You deal 
with a materials engineer, a C-D-F 
man who knows how to give you the 
most value in Diamond Vulcanized 
Fibre. If you want to improve design, 
simplify purchasing, speed production, 
use Diamond Fibre and the facilities 
of C-D-F. Write for catalog, free test 
samples, or send us your print for 
quotation. 


Conitnerital-Diamond Piboe 


CONTINENTAL-DIAMOND FIPRE COMPANY 


NEWARK 


13, DELAWARE 


345 



























FOR POWER 
CONTROL DESIGNS 






Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
‘speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 































A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera. 
tions and many other uses. 


+ HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


-4 
for our illustrated brochure iMP 


WRITE TODAY for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEAR 


W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + » UPTON - BRADEEN - JAMES, LTD, 
SEE SS a RINNE 27, > PIONERO oY eeReIyerINIR 


346 









PRICE CHANGES IN STAINLESS STEEL 


On May 5, United States Steel Corp. announced a 
revision in its base prices for stainless steel sheets, 
as well as in extras. Net price change for the most 
popular items range from 944¢ per |b. decrease to 5¢ 







per lb. increase. The price decreases cover grades and 
sizes produced by the continuous cold-reduction 
method. The price increases are in those analyses 
and sizes which continue to be made on hand mills. 
Grades principally affected by the price reductions 
are 17 per cent chromium, 17 per cent chromium—7 
per cent nickel, and 18-8. In addition, price decreases, 
amounting to 3.75¢ to 4¢ per lb., are being made for 


some grades of stainless cold-rolled strip. 






























has been a resumption of buying by customers who 
until recently were out of the market. Good demand 
for structural steel, for example, is encouraging. 

However, the outlook may not be as rosy as it is 
being painted. Should consumers stay out of the mar- 
ket, or should they purchase only limited and selective 
tonnages, the whole situation may change within the 
next few weeks. As it is, the steel market is highly 
competitive right now and it is competitive not only 
among domestic producers but with foreign producers 
as well. It is understood that in many parts of the 
U. S. foreign steel is selling well below domestic steel. 
However, admittedly this holds only for special classi- 
fications. 

Top steel officials have indicated in the past month 
their belief that the steel market is due for an upturn. 
Statistics for April indicate that steel production hit 
6.973,000 tons, or 1.3 per cent higher than the 1947- 
1949 average. March shipments of finished steel were 
5,583,690 tons, 200,000 above shipments in February. 


SELENIUM: Short supply of selenium is growing 
more serious. It has been approved for stockpiling for 
military requirements in the case of a national emer- 
gency. This has cut further into supplies for civilian 
purposes and is causing concern among some users. 
Sarkes Tarzian, Inc., Bloomington, Ind., manufacturer 
of selenium rectifiers for electronic equipment, is offer- 
ing credit to its distributors for the return of used or 
defective rectifiers so they may reclaim the selenium. 
Small units (up to 150 ma) bring 2%¢ and large ones 
5¢ per unit. 

Selenium is obtained from residue of electrolytic 
copper refining. It is used in a variety of light-sensitive 
electrical devices, in addition to rectifiers. It is also 
an alloying agent for copper, stainless steel, and invar. 


Purchasing Agents’ Report Optimistic: Gradual im- 
provement in general industrial activity continued in 
May at about the same moderate rate as in April and 
is expected to continue for some time to come, in the 
opinion of the Business Survey Committee of the 
National Association of Purchasing Agents. For the 
third consecutive month, those reporting increases in 
orders and production top the decreases by a com- 
fortable margin. May shows the lowest number re- 


| porting decreases since last June. 
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Tricky welding problem solved. Sometimes you back into a problem. 
For instance, heat generated by welding instrument panels into place was 
raising havoc in a plant where they assemble flying machines. 


Glass windows used in the panels 
had to be mounted before the weld- 
ing trick, but invariably they broke 
under the high temperatures the 
welding generated. Racking his 
brains for a sokution to this vexing 
problem, someone thought of trying 
one of the Vycor brand glasses. It 
worked. Now welders weld away to 
their heart’s content without thought 
of setbacks from breaking glass. 





A piece of VYCOR brand glass takes the 
heat from a blowtorch on one side and a 
cold water spray on the other without 
cracking or melting. 


The ability of Vycor brand 96% 
silica glass to stand up under re- 
markably wide variations in temper- 
ature from below freezing to 1800° 
F.— makes it an exceptionally useful 
material. Our technical men attri- 
bute this ability to what they call 
“special thermal properties.’’ We 
think you'll get some idea of just 
how much of this “‘thermal’’ stuff 
it’s got from the picture above. 

_» An interesting piece entitled, 
“Glass that laughs at heat’’ tells a lot 
more about this fascinating material. 
We will be glad to send you a copy. 


Glass that clicks because it 
doesn’t. Elusive mercury (the only 
metal that flows at room tempera- 
ture) helps take the click out of some 
electric wall switches. 

But, it’s a Pyrex bulb no bigger 
than an unshelled peanut that keeps 
the mercury in line. Result — silent 
light from switches that don’t click 
when you flick. 

In all honesty we must admit we 
don’t make this ingenious little 
bulb. What we do supply is the 
PyrREx tubing to make the bulb that 
makes the silent switch. 
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How come glass for this tough but 
delicate service? Well, first of all, 
mercury being corrosive (as well as 
elusive) unites with most materials 

but not with nonporous glass. 
Then, there’s the little matter of 


insulation, not to be overlooked 
when directing traffic through elec- 
trical circuits. And, to frost the cake, 
glass (as you’ve probably found out) 
is often made so you can see through 
it. See-through-ability in this case 
makes inspection of the finished 
product quick and sure. And finally, 
glass can be joined to metal. 

The glass used in the silent mer- 
cury switch is made from one of the 
more than 50,000 glass formulas on 
tap at Corning. .Kach formula has 
been developed in the search for just 
the right balance of mechanical, 
chemical, thermal, and/or electrical 
properties to satisfy some specific 
design or use problem. Maybe one 
of them can serve you. 
> Any time you'd like to get a little 
deeper into the myriad uses to which 
product designers and engineers are 
putting glass, we’d be glad to aid 
your cause. The profusely illustrated 
booklet, ““GLASS and You”’ gives a 
comprehensive picture of glass at 
work and play. Drop us a line and 
we'll whisk your copy on its way. 


How to obsolete an elephant. 
When billiard balls aren’t made of 
elephant ivory, chances are they’re 
made of plastic. 


CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


After searching for a better mold- 
ing material, a couple of billiard ball 
makers are now using glass with 
quite some success. Taking their cue 
from these game firms, others have 
also found glass molds useful in mak- 
ing plastic products with a mini- 
mum of fuss—precision items such 
as insulators for the radio and TV 
industry, and catheters to aid the 
cause of medicine are examples. 

What’s really important isn’t so 
much what’s being made in glass 
molds, as what has been proved 
about them. For one thing, because 
glass is nonadhesive, the plastic 
material doesn’t stick to the mold— 
nor the mold to the plastic material. 
And when they’re made in large 
enough quantities, glass molds are 
inexpensive enough to be expend- 
able—just crack ’em off and throw 
’°em away when the plastic is set. 





Sketch showing how billiard balls are 
molded in glass. When the plastic is set 
and cured, glass mold is simply cracked 
off and ball is ready to finish. 


Glass molds can cut processing 
cost, too. Since products come out so 
smooth, they require less finishing. 
You can even hasten curing time by 
using dielectric heat. 
> If plastic molding ison your mind, 
maybe you'll want to learn more 
about putting glass to work. Why 
not tell us what you have to mold 
and see if we can supply the answer. 


If the items discussed here seem 
unrelated to your problem, we still 
may have what you need at our 
fingertips. We’d count it a pleasure 
to hear from you. 


Coming meant weseach it Glad 


a CORNING GLASS WORKS 11-6 Crystal St., Corning, N. Y. 
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SPECIALS 
may 
match 
the 
prices 
of 

STANDARDS 


If ordered in fair quantities, recessed 
hex head screws cost no more than 
standard machine screws, and actually 
much less than trimmed hex head 
Screws. 

The saving results from elimination 
of one production operation, without 
loss of mechanical values. The differ- 
ence is in appearance. And even that 
may be in favor of the recessed head. 

To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications. 

Get our prices and deliveries on 
your requirements. In fact write us 
about special upset, and rolled thread 
products of any kind. The cost may be 


lower than you think. 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





WRITE FOR 
OUR CATALOG 
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Industrial material prices were considered firm but 
had failed to follow the trend to strengthen reported 
in April. The price softening appears to be in the 
fabricated items more than in basic materials. Pur- 
chased material inventories, though still on the down 
trend, indicate that correction has been completed 
by the majority, as 64 per cent report holding to pres- 
ent or moderately increasing stocks. Employment 
trend is slightly up. Buying policy is of a conservative 
short range, and is expected to continue that way 
with the existing easy availability of materials. 

Unworked purchased material inventories continue 
the down trend, but at a much slower pace than dur- 
ing the past several months. 





Thermal Elements Simplify 
Computing Circuits 


(Continued trom page 88) 





signal of arbitrary waveform is applied to one heater 
while the amplifier continuously supplies the right 
amount of power to the other heater to keep the sys- 
tem in equilibrium. The reference excitation supplied 
to the sensing elements is of a standard waveform 
such as a sine wave so that its rms value is accurately 
known. In effect the rms voltage of a known wave- 
form is matched against that of the input signal until 
the two are made equal. 

One desirable feature is that as a result of the in- 
clusion of the feedback loop, the overall response will 
be faster than similar open-loop thermal devices. To 





FIG. 9—Circuit given above shows 
use of thermal elements in an in- 


strument for measuring rms values. 


maintain a stable condition of equilibrium, it is neces 
sary to put a bias somewhere in the loop of sufficient 
magnitude to handle the highest expected value ol 
the input. One method of accomplishing this is to 
deliberately unbalance the electrical bridge circuit 
containing the sensing elements. This, of course, pro- 
duces a constant zero offset at the output which can 
be readily compensated for. The variation of the out- 


put voltage is linear with respect to the rms input 
fom | D 0 


voltage. J 
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Electrical Properties of Single-Ply Glass Fabrics 
| Coated with Du Pont TEFLON’ Tetrafluoroethylene Resin 


PRODUCT 


3 MIL 
QUALITY CODE 


403-108 METHOD OF TEST 


6 MIL 8 MIL 10 Mit 
406A-116 408-128 410-128 


21 
nt 








Surface arc resistance, sec...... Sidciecedoesees . 
Dielectric strength, %4'’ electrode, v/m., avg..s..+ 
Dielectric cqnstant 60 cycles 
1,000,000 cycles.... 
Power factor, 60 cycles. ccccccccccccccccecese 
1,000,000 cycles........ ation aid 
Volume resistivity, ohm-cm., room conditions: 


Dh cnsudersceetsasudeseses 


Insulation resistance, ohms 
(96 hrs. at 9O% RH., 35°C.)..ceeececcveeees 





0-257 
0-257 


D-257 (Fig. 2) 


These properties-— plus corrosion resistance 


—make possible motor insulation that will be unaffected 


by contact with acids or acid vapors 





«| 
m 
h | Because there is no known sol- accomplished without fear of softening insulation 
e- ° . . ° e 
Hi] vent for ‘“Teflon,” glass fabrics § when the insulation is ‘“Teflon” coated glass fabric. 
2 ee 9? 
coated with “Teflon wa _ The excellent electrical properties over a wide range 
n- fected by practically allchemical —o¢ temperatures and frequencies, unusual heat re- 
ill agents — including boiling con- sistance, extreme toughness and mechanical strength 
To centrated nitric and hydrochloric make ‘Tefion” coated glass fabrics an outstanding 
acids. electrical insulation. For further information on ways 
Where equipment is operating in which these materials can benefit your products, 
in contact with corrosive mate- send in the coupon below for your free copy of 
rials or under corrosive atmospheric conditions, spe- |§ Du Pont’s technical bulletin on glass fabrics coated 
cial care is needed to prevent a burn-out or break- —_— with ““Teflon.”’ 
down. Cleaning dirty or gummy motors may be 
Mail Coupon for Further Information 
sepa uaesiaiinaiatiideanemiatatansdeanaemiedaeamaaeniameaaaat ’ 
Glass Fabrics Coated with E. I. du Pont de Nemours & Co. (Inc.) | 
Fabrics Division, Newburgh, N. Y. | 
DU PONT Gentlemen: : 
eS- I am interested in receiving your technical bulletin and other | 
ent ¥ * ' L © w information on ‘“Teflon’’ coated glass fabrics. The application(s) | 
of I am considering are | 
to tetrafluoroethylene resin | 
: is ve Name Title | 
uit Product of Fabrics Division 
ro Firm | 
OO 
ut 
®€6.u. 5. pat. off ioe - | 
- BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY Cy state | 
a i ce nt mesic at cna aeehinneannceiett demi diliastita aieiilia tami aad einai ciailaeae 4 
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Waterbury's arithmetic gives 































TOTAL SATISFACTION , , comets 
FOR YOUR 






x -ENDIVIDUAL ATTENTION 


TO YOUR ORDER 





TECHNICAL ASSISTANCE 
ON YOUR APPLICATION 





REQUIREMENTS 


IN SHEET®STRIP*COILS \ 


\ 
\ 
N 
N 


This simple arithmetic gives you the right answer in phosphor bronze. 

It adds up four good reasons for contacting Waterbury Rolling Mills 

on your next sheet or strip order. ? 

I. QUALITY — Selected raw materials, metallurgical laboratory control 
protect and maintain the quality of every shipment. ~ 





2. ATTENTION — Waterbury’s flexible facilities and simplified organization ‘ 
make it possible to give every order identical attention and close 
follow-up. 

3. ASSISTANCE — Waterbury’s metallurgical experience and knowledge is 
available to help you on specific problems. 

4. DELIVERY — Close follow-up, simplified production control, more com- 
pact facilities expedite quick shipments. 

You can order Waterbury Rolling Mills phosphor bronze from the 

office nearest you. 


WATERBURY ROLLING MILLS, INC. 
Established 1906 
Main Office: Waterbury, Conn. @ Tel. Waterbury 4-5131 


New York Representative: J. A. Wilson Metal Products Co., 350 Madison Ave. © VAnderbilt 6-1246 
Chicago Representative: General Steel Warehouse Co., Inc., 1830 N. Kostner Ave. © BElmont 5-4266 
Philadelphia Area Representative: John McNichol, 16 West Mill Rd., Flourtown, Pa. © WHitemarsh 8-1869 





ALSO NICKEL SILVER AND OTHER NON=FERROUS ALLOYS 
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HONEYWELL Mercury Switches 








you can have 


HIGH CAPACITY 


YES, 


These Heavy Duty HONEYWELL Mercury 
Switches combine long life and reliability 
withthe capacity tomake and break steady 
state currents up to 45 amperes. They 
will handle inrush currents as high as 
144 amperes. 


Whenever your design or application 
shows a mercury switch to be indicated, 
there is a HONEYWELL Mercury Switch 
to meet your requirement. Among these are: 


A PRINCIPLE OF GOOD DESIGN 









23 


a DIA. 





in a 
Mercury 
Switch 


® Protected mercury switches 

® General purpose mercury switches 
® Small mercury switches 

® Sensitive mercury switches 


MICRO SWITCH engineers, experienced in 
every type of switching problem, are lo- 
cated at 16 branch offices to help you 
select the switch for your application. Call 
the nearest MICRO SWITCH branch office. 
Ask for Mercury Switch Catalog 90. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


FREEPORT, ILLINOIS H 
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A Ney Precious Metal Alloy Contact 


is SMALL PARTS 


PLAY A 34 7 a 


PRECISION INSTRUMENTS 


A Ney Precious Metal Alloy Contact 


Illustrated above is a Helipot single-turn Model J Potentiometer using Ney Precious 


Metal Contacts. These contacts were designed to meet the special requirements of 


this instrument and assure the utmost in linearity and electrical output. 


The J. M. Ney Company has developed a number of precious Metal Alloys and 


fabricates these into contacts, wipers, brushes, slip rings, commutator segments and 


similar components for use in electrical instruments. 


Ney Precious Metal Alloys 


have ideal physical and electrical properties, high resistance to tarnish, and are unaf- 


fected by corrosive atmospheres. Consult the Ney Engineering Department for assis- 


tance in selecting the right Ney Precious Metal Alloy which will improve the electrical 


characteristics, prolong the life and accuracy of your instrument. 


THE J. M. NEY COMPANY « 371 61M ST., HARTFORD 1, CONN. 


3 SIZES ele M La 


TERMINAL BLOCKS 


SNYS4A 


7 SIZES 1000 


6 SIZES Bie) e) 


CAN NEUTRAL 60 


Specialists in Precious Metal Metallurgy Since 1812 


tet 


Ltt 


100 & 200 AMPS. 


11 SIZES 1000 MCM 


SIZES 600 MCM 


FUSE CLIPS MANY SIZES AND TYPES 


WRITE FOR 80-PAGE CATALOG 





ILSCOMMESZEBMARIEMONT AVE., CINCINNATI 27, OHIO 
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WIRES and CABLES 
Stocked from Coast to Coast 
For fast Delivery 


ROCKBESTOS A.V.C.® — N.E.C. TYPE AVA 


ene : 
eer ain in| (1 ale seasine . 





MAIN OFFICE AND FACTORY 
Nicoll and Canner Sts., New Haven 4, Conn., Tel: State 7-1141 


No matter where you're located, you can get 















DISTRICT SALES OFFICES 


. ° . NEW YORK 17, N. Y. SEATTLE 1, WASHINGTON 
Rockbestos Wires and Cables in popular sizes of 5942 Grand Central Terminal 314 Lloyd Bldg. 
Tel: Murray Hill 6-7745 Tel: Seneca 1553 
standard Rockbestos A.V.C. Constructions (N.E.C. ‘ene aaemtteiee tee 4534 West Madison St 
Tel: University 47422 Tel: Esterbrook 9-2265 
Types AVA, AVB, etc.) without delay. ST. LOUIS 1, MO. vere 


2126 Railway Exchange Bldg. oor tomes a 


Tel: Chestnut 8641 Tel: Atlantic 1-4486 


CLEVELAND 21, OHIO OAKLAND 14, CAL. 


Call or write the branch office nearest you — 200 T ELAND 21, OMIO OAKLAND 14, CAL. 


= Tel: Evergreen 2-3344 Tel: Sweetwood 8-2955 
Your orders for standard N.E.C. types in popular NEW ORLEANS 12, LA. Warehouse 
International Trade Mart, Rm. 234 tos war eae CAL. 
sizes will be filled from stock. eae oe can ae 


Tel: Tulane 6551 Tel: Dunkirk 8-8879 





OCKBESTOS proopucts corp. 


EW HAVEN 4, CONNECTICUT 


z 
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When you need mica for insulation, nothing else but mica 
will do. But... be sure to specify MACALLEN MICA, 
because it is Mica PLUS — mica brought to the highest 
degree of usefulness and efficiency, treated, shaped and molded 
by precision methods for industrial use, yet retaining its 


unique dielectric properties. 





THE MACALLEN COMPAN YMA Ao | 





BAY ROAD, NEW MARKET, N. H. ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 





CHICAGO: 565 W. WASHINGTON BLVD. « CLEVELAND: 1231 SUPERIOR AVE. 
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when you think of MICA ...think of MACALLEN 
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Wherever assemblies must be held together—on metal strappers or dishwashers— 


more and more original equipment manufacturers and maintenance men are relying on 
Fiextoc locknuts for safe, dependable locking. 





Why are more and more FLEXLOC locknuts 
being used to hold assemblies together ? 


There are a number of reasons. 
FLEXLOCs are one piece, all metal— 
no lockwashers to break, no cotter 
pins to shear, no auxiliary locking 
devices to deteriorate. FLEXLOCs stay 
put wherever you place them—as 
stop nuts or seated nuts—once their 
locking threads are fully engaged. 
Because they won’t work loose, they 
reduce costly service calls. FLEXLOcCs 
have higher tensile, are stronger than 
most other locknuts. And they with- 
stand temperatures as high as 550°F. 

FLExLocs have the additional 
advantage of reusability. They can 





be applied again and again without 
loss of efficiency. Because they are 
safe and dependable, you’ll find more 
and more FLEXLocs being used 
where vibration is severe—on auto- 
motive equipment, compressors, 
machine tools, household appliances, 
high-speed looms, aircraft. 

FLEXLOCs are available in a wide 
range of sizes in any quantity. Stocks 
are carried by leading industrial dis- 
tributors everywhere. Write for litera- 
ture and samples for test purposes. 
STANDARD PRESSED STEEL Co., 
Jenkintown 9, Pa. 


FLEXLOE (ocknur pivision 
® 
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JENKINTOWN 





Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 





Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 





Fully Locked As a Stop Nut. 
When 14 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 





Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLCC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 
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PRESSURE CONTROLS uo comperiton 
MAINTAIN SET PRESSURES 








STRATOSPHERE Make it WORTHY 


Of Your Product 


As the maker’s “signature,” your 







































name plate is one thing that can set 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 

Let us help you create such a 
“signature.” Our skilled craftsmen, 


long experience and modern 


equipment insure finest results. 

Send a rough sketch or blueprint 

for design suggestion and quotation. 

Write now for “Etched or Litho- 

graphed Metal Products,” 





| with full color examples of 
| name and instruction plates, 


ey 


CHICAGO THRIFT-ETCHING CORPORATION 
UE TYPE 320 1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. E 
PRESSURE SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


CONTROL . 


The electronic equipment in today’s high-flying aircraft 


_ HEINZE 
M OR 


requires uniform pressure conditions at predetermined levels 
in order to function accurately. At current operating altitudes, 
this pressure is supplied by pressurization units made by 
Eastern Industries, Inc. — and maintained by UE Type J20 
controls. 

The pressurization unit maintains a constant pressure at 
all times, between predetermined settings, thus assuring 
reliable performance of the plane’s electronic equipment. The 
UE Type J20 Pressure Control automatically cuts the pres- 
surization unit's motor in and out at those predetermined 
settings —thus assuring optimum electronic performance. 

UE Type J20 — now offered commercially for the first 
time —is also being used in pressurized coaxial cables, 
R.C. A. ground radar, and in maintaining frequency bands. 


United Electric manufactures a wide line of standard . 
Sais New Capacitor Motor, AM-100 
controls that are used in aircraft fuel purging systems, paper = ' 
; : ; : : : Originally developed for TV antenna rotator service. 
mill machinery, diesel engines, milk pasteurizers, room air : Reversible. Excellent also for laboratory or experimental 


conditioners and in countless other applications. : use: or for advertising displays, etc. 
: 1/100 hp. 2-pole. Operates at free speed of 3300 rpm 


Special controls can be adapted from standard models, or : or load speed of 3100 rpm. 
can be custom built by United engineers working in cooper- : 40 watts. 24 volts. 60 cycles, AC. 
. . : Skeleton frame, but can be supplied in ventilated case, 
ation with your own product development engineers. | gumedine eal cnmienes ox tinlans Tene E mater. 
Write today for information on the complete line of : Mountings available. 


United Electric Controls. . 
fractional horse power motors and blowers. 


Standard and special thermostats and pressure switches : 
mm_/,_ 1 Teinze Electric Co 
er UNITED ELECTRIC CONTROLS CO. 685 Lawrence Street, LOWELL, 1, Ue tely 


93 School Street, Watertown, Mass. 


The Heinze catalog shows this and other Heinze sub- 
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THIS you should know 


about... ZIRCON 
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PORCELAIN 


insulation 


Zircon porcelain offers a rare 
combination of thermal, mechanical 
and electrical properties in a 
ceramic insulating material. 


It is up to 50% stronger than 
ordinary porcelain types—often can be used 
in smaller sizes. It has excellent thermal 
endurance—resists heat shock of soldering 
in making a ceramic to metal seal. 
High mechanical strength and maximum 
resistance to moisture penetration are 
among other features which include 
favorable electrical characteristics. 


Zircon porcelain is molded and 
shaped into simple and complex shapes 
easily and economically thus offering 
design flexibility. 


In considering its possibilities for 
your products and operation—you Can 
obtain detailed data upon request 


to our New York City Office. 





TAM 
PRODUCTS 


U.S. Pat. Off 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 


General Offices, Works and Research Laboratories: 
Niagara Falls, New York 





Registered 
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*You be the judge 
of carbon’s versatility 


Carbon can be: Carbon has: 
High corrosion resistance 


Sawed 

Drilled High heat transfer 

Milled Low electrical resistance 
Breached High thermal shock resistance 
Rosed High heat transfer (graphite) 
Planed Carbon is: 

Hobbed Non-warping 

Ground Not wetted by molten metals 
Molded Chemically inert 

Extruded Self-lubricating (graphite) 


oP ER /24.(2 


St: Marys, Pa. 
Divisions: Speer Resistor * Jeffers Electronics 
International Graphite & Electrode 


Here’s how CARBONEERING by Speer 
















helps solve design and 
materials problems 


Short of the “right” materials? 

Many a design engineer has revised his notions of materials requirements 
after seeing some of the results of Speer carboneering—the design and 
manufacture of parts and equipment from carbon and graphite. Carbon 
products are versatile*—can frequently perform better than the materials 
they replace. 

Speer has been carboneering new parts and designs for over fifty years. 

This large graphite crucible—for example. It was designed and mi ide by 
Speer specifically for a firm that manufactures carbide-tipped tools. It 
has the high heat transfer and resistance to thermal shock necessary for 
a crucible material. It is not wetted by molten metals and it is relatively 
inexpensive. 

Or consider these contacts—in wide use as circuit breakers and motor 
starting devices. The carbon grades used give them high mechanical 
strength to withstand heavy service. These contacts are dense in structure 
and will not burn away under severest arcing conditions. 

Speer’s experienced designers and engineers can make carbon perform 
many new and unusual tasks. If you have a design problem—or are hob- 
bled by materials difficulties —- why not let Speer help you carboneer a 
practical solution? Send us all the details. 


ELECTRICAL 
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RUGGEDIZED INSTRUMENTS 
remain operable and accurate! f 


There’s no guesswork about ruggedizing instruments at 
WESTON. Duplicates of all the approved equipment for test- 
ing — including the High Shock Hammers. . . the Vibrating 
and Tumbling equipment. . . the Temperature, and Moisture 
Cycling cabinets — all are here in the WESTON test department 
continually proving the soundness of WESTON’s ruggedized 
design. Thus you can be sure each instrument not only meets 
the specifications for ruggedized instruments, but will also 
prove its superior ruggedness in service. WESTON Ruggedized 
instruments now are available for A-C and D-C requirements 
in 242”, 3%” and 4%” sizes. Bulletin giving complete in- 
formation sent on request. WESTON Electrical Instrument 
Corporation, 614 Frelinghuysen Ave., Newark 5, N. J. 6917 
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WESTON RUGGEDIZED 
INSTRUMENTS ARE AVAILABLE 
FOR A-C AND D-C IN 
22", 3Y2”, 42” SIZES. 
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MAKING SPECIAL 
TRANSFORMERS 


is STANDARD PRODUCTION 


with ACME ELECTRIC 


GAS FILLED 
TRANSFORMERS 


Here is a practical example of 
the theory of lightening the 
weight of a transformer by fill- 
ing and sealing it in lighter- 
than-air gas. We can produce 
such units in quantity with 
uniform high-quality standards. 

















PLASTIC ENCAPSULATED 
TRANSFORMERS 


This type transformer is com- 
pletely inert to a great range 
of temperature change, humidity 
and fungi conditions. Our engi- 
neering department includes 
specialists in chemical processing 
to assist you in your trans- 
former designing. 













HERMETICALLY SEALED 
TRANSFORMERS 


A great number of hermetically 
sealed transformer designs of 
which this illustration is an 
example, have been developed 
by Acme Electric. Our “know 
how” and production facilities 
are available to assist you. 











If you need transformers that require a practical method of 
sealing and also maintain a high standard of performance 
then plan on Acme Electric as your source of supply. 


ACME ELECTRIC CORPORATION 
356 WATER ST. CUBA, NEW YORK 


West Coast Engineering Laboratories: 
1375 West Jefferson Boulevard * Los Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Road * Toronto, Ont. 











ENGINEERING 





= We have need at Hughes 
for for an engineer broadly qualified 


in design for production. 





PRODUCTION 


This man will direct the engineering for pro- 
duction of major precision electromechani- 
cal components for missile guidance and 
control systems. Advanced gyroscopic, hy- 
draulic, and electronic components, already 
proved fundamentally, must be optimized 
for weight reduction, manufacturability, 
and reliability. 


Qualifications must include adequate funda- 
mental training followed by wide experience 
in bringing small precision electromechanical 
devices to the production stage. 


| =e 
| HUGHES | oo" 
| 


RESEARCH AND DEVELOPMENT LABORATORIES 
Culver City, Los Angeles County, California 


Assurance required that re at 











FOR SPECIAL APPLICATIONS 


For the right Motor 
Generator engineered to 
match your exact require- 
ments, call in Motore- 
search. Motoresearch 
specializes in the design 
and manufacture of Di- 
rect Current Generators 
—engine or motor 
driven—as well as simi- 
lar equipment. When a = 
Motoresearch engineer analyzes your problem, he can 
also recommend or custom design High Frequency Al- 
ternators—engine or motor driven—also High Fre- 
quency Induction type Motors such as required for air- 
borne applications. 

These units are particularly adapted to applications of 
the Military Services and comply with military speci- 
fications. 

Yes, when your application calls for rotating electrical 
equipment and standard commercial units do not meet 
the need, call in Motoresearch, specialists in design and 
manufacture of electrical equipment. Write, wire or call 


, acu COMpAN) 


ifoneSseA 1600 JUNCTION AVENUE 


RACINE, WISCONSIN 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 
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These powders are microscopic particles of 
extremely pure iron—spherical or agglomera- 
tions of spheres. The particles differ in size, in 
structure and in chemical composition and are 
thus adaptable to many different uses. Pro- 
duced in eight carefully controlled types, the 
particle sizes range from one-half to twenty 
microns in diameter. The iron content of some 
types is as high as 99.6—99,9% 


Now widely used in high frequency cores for 
many communications systems, several types 


This 32-page book offers you the most comprehensive treatment yet given to the characteristics 
and applications of G A & F Carbonyl Iron Powders. 80% of the story is told with photomicrographs, 


diagrams, performance charts and tables. . . 


. We invite you to call upon our research facilities and 
Technical Service Department for assistance in developing new applications or new products involving 
the use of any of these powders. Kindly address your inquiry to Department 83, 





~ IRON POWDERS | 
made by the 


Carbonyl Process 


may also be used as alloying agents, as cata- 
lysts, in pharmaceuticals, magnetic fluids and 
many applications in powder metallurgy. 


The powders make for ease of sintering. Added 
in metal parts, they also permit controlled 
shrinkage of the finished sintered part. In 
other applications, they impart greater duc- 
tility and strength to the finished piece. Desir- 
able properties and qualities of powdered metal 
parts are enhanced by using 
these powders—either in 
whole or in part. 


GAsF. CARBONYL IRON POWDERS 
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ii) ANTARA, CHEMICALS 
at A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION [iaavere 


435 HUDSON STREET ¢ NEW YORK 14, N. Y. 
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Steel-like, concentric shell struc- 
ture, weight average diameter 8 
microns 


Steel-like, concentric shell struc- 


ture, weight average diameter 
5 microns 


Steel-like, concentric shell struc- 

ture, weight average diameter 
3 microns 

Alloy, face-centered cubic crystals, 


higher resistivity, weight average 
diameter 8 microns 


Soft, pure iron, high magne- 
tism, weight average diameter 
10 microns 


Soft, low hysteresis, weight 
average diameter 10 microns 


Soft, larger particles, many agglom- 


erates, weight average diameter 
20 microns, pure iron 


Soft, refractory coating on 
particle surface, weight 
average diameter 8 microns 


365 
































““Kvery American 


should have a nest egg’ 


FREDERICK C. CRAWFORD 


President, Thompson Products, Ine. 







“That nest egg can be in the form of U. S. Defense Bonds—a patriotic 
equivalent of cash. Defense-bond dollars grow. Americans who enroll in 
the Payroll Savings Plan become shareholders in Uncle Sam, Inc. With 
their chips in the game they are helping the country to deal with problems 
of finance and inflation. As investors in the nation they are more apt to 
vote for wise government policies to safeguard their investment.” 


Certainly every American should have a nest egg—and 
millions of them will: over 7,000,000 employed men 
and women, enrolled members of the Payroll Savings 
Plan, are putting aside approximately $150,000,000 
per month in the improved U. S. Defense Bonds, 

And there is no safer, better way to make dollars 
grow: the cash value of Series E Bonds held by indi- 
viduals on December 31, 1951, amounted to $34.8 
billion—$4.8 billion more than the cash value of 
Series E Bonds outstanding in August, 1945. 

Employers, too, benefit from the Payroll Savings 
Plan: the Payroll Saver is a serious worker. He thinks 
twice before he takes a day off—he’s mindful of the 
effect on his take-home savings. He’s a more careful 
worker—he wants to keep off the accident list. Records 


show that as employee participation increases, ab- 
senteeism and “Lost Time Accidents” decrease and the 
production curve goes up. 

Call for a report on your Payroll Savings Plan. What 
is the percentage of employee participation? Is the 
plan being brought to the attention of new employees? 

If your percentage is less than 50%, phone, wire or 
write to Savings Bond Division,-U. S. Treasury Depart- 
ment, Suite 700, Washington Building, Washington, 
D. C. Your State Director will explain how easy it is to 
conduct a person-to-person canvass that will put a 


Payroll Savings Blank in the hands of every one of 


your employees. That's all you have to do. Your 
employees will do the rest—they want to join the plan 
that provides for their security. 


The U. S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and 
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( Advertisement) 


HELI-COIL inserts 
widely used 





in electrical industry 





What they are 

Heli-Coil* screw thread inserts are pre- 

cision formed coils of stainless steel or 
hosphor bronze wire. Wound into tapped 
oles, they form permanent non-corrosive 

strip-proof female threads of astonishing 

strength. 


Where they are used 

They are used wherever manufacturers 
desire protected threads in aluminum, 
magnesium, copper, plastics, rubber or 
soft material—to provide (1) stronger, 
lighter, more compact assemblies; (2) 
wear-proof threads for inspection and re- 
pair disassembly; (3) a convenient conduc- 
tor to threaded members passing through 
insulating material. 


What they are for 

AS ORIGINAL COMPONENTS: Heli- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase 
in screw size and no tell-tale signs of 
re-work. 

FOR SPEEDY REPAIRS: When tapped 

threads wear, strip, or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining—no oversize screws. 
For useful tips, use the coupon for free 
subscription to “Heli-Call” in which we 
publish latest news on what others are 
doing in your field. 


How they work 

Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal, wood or plastic. 


No other method is so simple, 
effective and practical. 


Heli-Coil inserts improve the end prod- 
uct, cut rejects, salvage threading errors. 


All sizes and types 


Available for National Coarse, Mlational 
Fine and Unified threads, pipe threads 
and sparkplug threads. They aJe made 
in all standard sizes and lengths for as- 
semblies requiring Class 3, 3B, 2 or 2B fits. 
Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write 
today! 
Complete information and engineering 
data is available in the Heli-Coil catalog. 
Use coupon! 

*Reg. U.S. Pat. Off. 


Heli-Coil Inserts conform to official 


military standards MS-122076 (ASG) 
through MS-124850 (ASG) and others. 
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CAN MAKE YOUR PRODUCT 


3 ways batter b 


Wy 


First, they provide a strip-proof thread in the acrylic plastic 
terminal strip in the control apparatus. That benefit alone made 
them worth their modest cost. 
Second, they provide positive electrical contact right through 
the plastic. (They’re made of phosphor bronze wire.) 
Third, each insert tang provides a ready-made soldering lug. 
This use of Heli-Coil Inserts may suggest a new benefit they 
can bring to your product. Available in stainless steel as well 
as phosphor bronze, they are being used economically and 
successfully in hundreds of products — providing strip-proof, 
, corrosion-proof, wear-proof threads in aluminum, 


* 
HE] LU magnesium, plastics, wood, and other soft materials. 


SCREW THREAD 
INSERTS’ ...made this one 


STRONGER 


Look what Heli-Coil Screw Thread Inserts 
did for this self-changing traffic light: 















---made this one 
66% LIGHTER 


-»- made this one 
MORE DURABLE 





If you'd like engineering help to apply these 
advantages to your designs, Heli-Coil men can 
give it to you— without obligation, naturally. 


*Reg. U. S. Pat. Off. 
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i HELI-COIL CORPORATION , 
i 286 SHELTER ROCK LANE, DANBURY, CONN. §$ 
i () Please send information on Heli-Coil Insert applications in the t 
i Electrical Manufacturing Industry. i 
I [] Please have a Heli-Coil Thread Engineer call. i 
[) Please send Bulletin 689, Military Standard Sheets. 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 
sult latest issue. Expanded data may be secured from advertisements. Publisher will supply any 
additional information which is available, upon request. Address—john A. Campbell, Director, 


Reader Service. 
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ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., 


Dept. H-64, 
3781 E. 


77th, Cleveland 5, Ohio 


ADHESIVES 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Armstrong Cork Co., 7006 Ingersol, 
caster, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. ¥ 

Borden Co., Chemical Div., 


Lan- 


5000 Summer- 


dale Ave., Philadelnhia 24. Pa 

Durez Plastics & Chemicals, Inc., 1306 
Walck Rd., N. Tonawanda, N. Y. 

Koppers Co., Ine.. Chemical Div., Dept. 
EM-64, Pittsburgh 19, Pa. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Sauereisen Cements Co., 1045 N. Canal, 


Pittsburgh 15, Pa. 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, TIL 


ALUMINUM. See also Castings. 
Aluminum Co. of America, Alcoa Bldg., 


Pittsburgh 19, Pa. 

Federated Metals Div American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., 


Waterbury 20, Conn. 
— Co., Inc., 


113 Astor, Newark 5, 

hae Brass & Copper Co., Waterbury 20, 
onn. 

du Pont de Nemours & Co., Inc., E. I., 
ne Dept., Wilmington 98, 
de 


Federated Metals Div.. American Smelting 


& Refining Co. 120 Broadway, New 
York 5, N. Y. 

General Plate Div., Metals & Controls 
Corp., 46 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
38, N. ¥. (Gold and Silver) 


Hussey & Co., C. G.. Pittsburgh 19, Pa. 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. 

Makepeace Co., D. E.. Div “of Union Plate 
& Wire Co.. Attleboro, Mass. 

Revere Copper & Brass. Inc., 230 Park 
Ave., New York 17, &. Y. 

Seymour Manufacturing Co., Seymour, 
Conn. 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 
See Vibration Test Machines, 


BALLS, BEARING 

Abbott Ball Co., 60 Railroad Place, 
ford 10. Conn. 

Hartford Steel Ball Co., Hartford 10, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 


Mich. 
SKF Industries. Inc., Philadelphia $2, Pa. 
1850 9. 54th Ave., 


Strom Steel Rall Co., 
Cicero 50, Tl. 


BATTERIES, DRY 


Mallory & Co., P. R., Indianapolis 6, Ind. 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 


BATTERY ELIMINATORS 
See Power Supply Units, Rectifiers. 


BEAD CHAINS 
Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


BEARINGS, BABBITT 


Hart- 


13 Mountain Grove, 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 
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Ryerson & Son, Inc., 
Ill 

Waukesha Bearings Div. 
Co., Waukesha, Wis. 


BEARINGS, BALL (Miniature) 


Joseph T., Chicago, 
of Waukesha Tool 


— Ball & Bearing Co., Ann Arbor, 

Mich, 

— & Gyr, Inc., 45 W. 45th, New 
York 36, Y. ee 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 

New Hampshire Ball Bearings, Inc., 74 
Micro Circle, Peterborough, N. H. 


U. 8S. Gasket Co., Camden 1, N. J. 
BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, 


Mich. 

New Departure Div, of General Motors 
Corp., Bristol, Conn, 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 

SKF Industries, Inc., Philadelphia 32, Pa. 


Timken Roller Bearing Co., 1835 Dueber 
Ave., S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Div. of Chrysler Corp., Dept, E, 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. 

Graphite Metallizing Corp.. 1059 Nepper- 
han Ave., Yonkers 3, /. Y. (Oilless, 
Self lubricating) 

Johnson Bronze Co., Mill, 
Castle, Pa. 

Moraine Products Div, 


570 8S. New 


of General Motors 


Corp., Dayton, Ohio 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, 


United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 
Waukesha Bearings Div. of Waukesha Tool 


Co., Waukesha, Wis. 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 


Amplex Div. of Chrysler Cup. Dept. E, 
6501 Harper, Detroit 31, Mich. 

Bound Brook ae less Bearing Co., Bound 
Brook, N. J 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Federal-Mogul Corp., 
Detroit 13, Mich. 


11063 Shoemaker, 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Moraine Products Div. 
Corp., Dayton, Ohio 
United States Graphite Co., 
Saginaw. Mich. 
Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


of General Motors 
1612 Holland, 


BEARINGS and BUSHINGS, 
NON-METALLIC 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

National Carbon Co., Div. Union Carbide 


& Carbon Corp., 30 E. 42nd, New York 
a & 4 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Pennsylvania, Reading, 
> 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Richardson Co., 2799 Lake, Melrose Park, 
Nl 


Ryerson & Son, Inc., Joseph T., Chicago, 
I 


ll. 
Spaulding Fibre Co., Inc., Tonawanda, 
N. Y 


Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa 

BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 

BELLS 


Signal Engineering & Mfg. Co., 
14, New York 11, N. Y. 


Corp... Gateway 
401 Liberty Ave., 


154 W. 


BELT DRIVES. See Drives, Belt. 
BENDERS, BRAKE & SHEARS 
Richards Co., J. A., 906 N. Pitcher, 


Kalamazoo 13F, Mich. 
en & Son, Inc., Joseph T., Chicago, 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp., Reading, Pa. 
— * Co., Inc., P. R., Indianapolis 
6, Ind. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 

BLADES, FAN 

Torrington Manufacturing Co., Torrington, 


Conn. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. See 
Fabricators. 


Sheet Metal 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping. 

National Metal Edge Box Co., 1212 Cal- 
lowhill, Philadelphia 23. Pa. 

Rathborne, Hair and Ridgeway Bor Co., 
440 W. 21 Place, Chicago 8, Ill 

Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle, Chicago, Ml. 


BRAKES, BENDING. See 
Brake and Shears. 
BRAKES, MAGNETIC 


Dings Brakes, Inc.. 4713 W. Electric Ave., 
Milwaukee 46, Wis. 


Benders, 


Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. 

BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 


Copper and Selenium Copper Alloys) 
American Nickeloid Co., Peru 3, Ill, (Pre- 
Finished Brass and Copper Sheet & 


Strip) 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

priser. Co.. W oe B., 150 Riverside Ave., 


Newark 4, N. J 
Federated Metals Div., American Smelting 
& Refining Co. 120 Broadway, New 
York 5, N. ¥ 
Hussey & Co.. C. G., Pittsburgh 19, Pa. 
Ilseco Copper Tube & Products, Inc., 5745 


Mariemont Ave.. Cincinnati 27, Ohio 
(Copper Tubing) 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. Y 

BRAZING ALLOYS, SILVER 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Chase Brass & Copper Co., Waterbury 20. 


Conn. 
General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
ae & ~~. 82 Fulton, New York 
soca Inc., 775 


Seamless Wire Co., 
iL. 


Eddy, Providence 5, R. 


To communicate with any manufacturer whose name appears in this issue use READER INQUIRY FACILITY, page 253. 
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Makepeace Co., D. E., Div. of Union Plate 


& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co, J. M., 371 Elm, Hartford 1, 
Conn, 

BRONZE. See Brass, Bronze & Copper; 


also Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Cc hicago 6, iL 
Triple ‘‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 


Ave., Chicago 39, nL 

BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Til. 


Graphite Metallizing Corp., me Nepper- 


han Ave., Yonkers 3, ™. Y. . 
Insulation ‘and Wires, ‘Inc., 3485 Chou- 
teau Ave., St. Louis 3, Mo. 


Union Carbide 


1 Carbon Co., Div.. 
Nationa ig 


& eee Corp., 30 East 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St, Marys, Pa 

Superior Carbon Products, Inc., 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No, 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


BRUSH HOLDERS. 
Commutator Brush. 


9114 


See Holders 


BUSHINGS 

BEARING. See Bearings and Bushings. 

COMPOSITION. See Plastics-Molders 

FIBRE. See Fibre, Vulcanized. 

GLASS. See Glass, Technical 

HERMETIC SEAL. See Seals and 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics 

RUBBER. See Rubber, Rubber 
Products, 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES. 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics, 


Insulating. 


CAPACITORS 


Aerovox Corp., 
Aircraft-Marine Products, Inc., 
ton, Harrisburg. Pa 


New Bedford, Mass. 
2100 Pax- 


Centralab Div. of Globe-Union, Inc., 949F 
E. Keefe Ave., Milwaukee 1, Wis 

Cornell-Dubilier Electric set. Dept 
H-44, South Plainfield, ‘N. 

Corning Glass Works, Dept EM- 6, Corn 
ing, N, Y. (Metallized Glass) 

Erie Resistor Corp., Electronics Div., 
Erie, Pa 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. (Tantalum) 


General Electric Co.. Apparatus Males Div., 


Schenectady 5, 


Industrial Condenser Corp., $245 N. Cali- 
fornia Ave., Chicago 18, Ill 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Johnson Co.. E. F., 204 Second Ave., S.W., 
Waseca, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


Plastic Capacitors, Inc., 2511 W. Moffat, 
Chicago 47, Til. 
Potter Co., Dept. 
Radio Materials Corp., 3325 N. 

Chicago 18, IIl. 


Sangamo Electric Co., 
I 


B. North Chicago, Il. 
California, 
Dept, B, Marion, 


ll. 
Sprague Electric Co., 307 Marshall, 


North 
Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 
CARBON AND GRAPHITE: (Contacts 
Electrodes Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, TIL. 

Erie Resistor Corp., 
Erie, Pa. 

General Ceramics Corp.. 

Graphite Metallizing Corp., 
han Ave., Yonkers 3. N. Y. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Electronics Div., 


Keasbey, N. J. 
1059 Nepper- 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die. 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa LON 
67 ? 


Zarnes Permanent-Mold Inc 
Main, Mansfield, Ohio 
Bound 


Bound Brook Oil-Less Bearing Co., 
Brook, N. - 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 


Parker White Metal Co., Erie, Pa. 





































































































Hipersil Cores 
now rustproof 





A new process now coats a microscopic film of rust- 
proof iron phosphate on all Westinghouse Hipersil 
Cores. This coating will not chip, scratch or flake, 
nor will it affect core performance. 


Rustproofing eliminates all possibility of deteriora- 
tion. This means you can safely carry samples or a 
stock of cores in advance of immediate production 
needs .. . keep your assembly lines flowing smoothly. 


This thin coat prevents any loss of the inherently 
high flux carrying capacity .. . another reason why 
Hipersil Cores make it unnecessary to design excess 


you can BE SURE...i¢ irs 


Westinghouse 


JUNE 1954 










Butt joint section of 5-mil Hipersil Core, magnified 
10 times. Distinct separation between the laminations 
channels the flux, increases core efficiency. 


core material, and, therefore excess size and weight, 
into your transformer assemblies. 


Advancements like this continue to make the 
Westinghouse Hipersil Core the best on the market 
today. Because they are 100% active in carrying 
flux, they solve size, weight and loss problems 
for you. The simple, two-piece assembly helps 
cut your transformer fabricating costs. Get a more 
complete story by writing today for Booklet B-5402. 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70694 
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WHEN YOU DEAL WITH 


EY 
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Dependability backed by many years of successful coil- 


making is what you get when you order your coils from 


Dano 


From the simplest electrical coil to the most complex 
series of specially-treated coils—every Dano Coil is the 
hallmark of quality, precision and trouble-free per- 


formance 


If you depend on coils, regardless of type, regardless of 
quantity, let our Engineering Department analyze your 
coil specifications without obligation. We make every 


coil to your exact blueprint. 


Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


@ Bakelite Bobbin 

e Cotton Interweave 

@ Coils for High Tempera- 
ture Applications 


Also Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
















































Thompson Products Inc., 
Div., 2269 Ashland Rd., 
Ohio 


Light Metals 
Cleveland 3, 


CASTINGS, BRASS, BRONZE, COPPER 


sarnes Permanent-Mold Inc 671 N 
Main, Mansfield, Ohio 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa, 

Philadelphia Bronze & Brass Corp., Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 


CASTINGS, DIE 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dricast Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10, Wis. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 
loys) 

Parker White Metal Co., Erie, Pa. (Alu 
minum & Zinc) 

Stewart Die Casting Div., 
Corp 4535 W. Fullerton Ave., 
39, Ik 

Thompson Products, Inc Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


Stewart Warner 
Chicago 


CASTINGS, GRAY IRON 


Electric Auto-Lite Co., Toledo 1, Ohio 
CASTINGS, INVESTMENT 
International Ni ke : oe In 67 Wall 


New York 5, N. Y. (Nickel and Alloys 


Thompson Products, Inc Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 

CATHODE RAY TUBES. See Tubes 


Cathode Ray 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead ¢ Niagara Falls, N. ¥ 


CEMENT, INSULATING and SEALING 


Bakelite Co 4 Division of Union Car 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. ¥ 

Communication Products Co 
boro, Monmouth County, N 

ju Pont de Nemours & Ce t } 
Finishes Dept Wilmington 98, Del. 

Durez Plasti & Chemica ! 
Walck Rd., N. Tonawanda, N. Y 

General Electri Co Chemical Div l 
Plastics Ave Pittsfield, Mas 

Sauereisen Cements Co., 1045 N. Canal 
Pittsburgh 15, Pa 


Im Marl- 
J 
Bes 


Titanium Alloy Mfg. Co., Div. of Na 
tional Lead Co., Niagara Falls, N. ¥ 
Van Cleef Bros In 7800 Woodlaw 


Chicago 19, Ill - 
Zophar Mills, Inc 117 26th, Brooklyn 32 
N 


Y 
CERAMICS 
Standard & Special Electrical 
Porcelains low It) (A) 
Refractory Porcelain B) 
High-voltage VPorcelair (Cc) 
Cordierite (Dp 
Zircon Porcelair (FE) 
Steatite (Lava) . (F) 
Titanates G 
Cement- Asbestos (H 
Ferrites (I) 
Akron Porcelain Co 2725 Cory Ave., 


Akron 14, Ohio (AB) 
American Lava _ Corp., 
Tenn, (ADEFG) 
Centralal it of Gil 
I Keefe Ave 
EI : 
Ceramic Specialties Cc 144 W. 6th, East 
Liverpool, Ohio (ABCF) 
Colonial Insulator Co., 937 
11, Ohio (ABC) 

General Ceramics Corp., 
(BEFI) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

Knox Porcelain Corp., Knoxville 1, 
(ABC) 

Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, 116 
Rivd.. Clifton, N. J 

New Jersey Porcelain Co New York Ave 
& Pium. Trenton 5, N. J. (ABE) 

Pass & Seymour, Inc., Station, 
Syracuse 9, N. Y¥. (AF) 

Porcelain Products, Inc., 1241 Sandusky, 
Findlay, Ohio 

Richardson Co., 
Ill. (CH) 

Rostone Corp 123 S. Earle Ave 
ette, Ind. (H) 

Square D Co., 
Mich. (A 

Stackpole Carbon Co., St. Marys, Pa 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DEFGI) 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 


Chattanooga 5 


be-Union, Ir O4or 
Milwaukee l Wi 


Grant, Akron 


Keasbey, N. J. 


Tenn. 


Clifton 


2799 Lake, Melrose Park, 


Lafay 


6060 Rivard, Detroit 11, 


Titanium Alloy Mfg. Co., Div. of N 
Lead Co., Niagara Falls, N. Y “Ea 
Universal Clay Products (x 1540 E 
Ist, Sandusky, Ohio (A) y 
Wisconsin Porcelain Co., 11 
Prairie Wis (ABI 


CHAINS, BEAD. See Bead Chains 
CHAMBERS, TEST 


American Research Corp 
tol, Conn. 
CHARGERS, BATTERY 


Inet Div. Leach Corp., 4441 Santa Fe Ave 
Los Angeles 58, Calif. . 


Market, Sun 


833 Brook, Bris- 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8S. 
waukee 4, Wis, 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 
General Electric Co., 
Div., Schenectady 5 
Heinemann Electric Co., 
ton, N. J. 
Pyle-National Co., 1388 N. 
Chicago 51, Ill 

Spencer Thermostat Div of 
Controls Corp 106 Forest, 
Mass 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Westinghouse’ Electric Corp Gateway 
Center, Bldg. Mo. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


Second, Mil 


Apparatus Sales 
i.e 

99 Plum, Tren- 
Kostner Ave., 


Metals & 
Attleboro, 


CIRCUITS, ETCHED, PRINTED, ETC. 


Aerovox Corp New sSedford Mass 

Alden Products Corp., 1125 N Main, 
Brockton 64, Mass. 

American Lava Corp.. Chattanooga 5, Tenr 

Centralab, Div. of Globe-Union I 949P 
E Keeft Ave Milwaukee 1 Wi 


Daven Co., 176 Central Ave Newark, N.J 

Electralab In 107 First Cambridge 
11, Mas 

Erie Resistor Corp Electroni Div 
Erie, Pa 

International Resistance C¢ 109 N. Broad 


Philadelphia 8, Pa 
Mycalex Corp. of America, 116 Cliftor 
Blvd., Clifton, N. J 


Sprague Electric Co 307 Marshal North 
Adams, Mass. 

StupakoffY Ceramic & Mfg. ¢ Latrobe, Pé 

l S. Gasket Cx Camden 1, N. J 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Ir 31 Perry Ave At 
tlebor Mass 

Weckesser ¢ N Avondale Ave 
Chicago ot Ill 

CLAMPS and CLIPS GROUND and 
TEST 

turndy Engineering ( Ir Norwalk 
Contr 

Iisco Copper Tube & Products Co 745 
Mariemont Ave Cincinnati 27, Ohio 

Mueller Electri a ow | lst 
Cleveland 14, Ohio 

Sherman Mfg. Co., H. B Battle Creek 
Micl 

Thomas & Bett ( I 28 Butler 
Elizabeth 1, N. J 

CLEANING COMPOUNDS, METAL 

Zophar Mill Ir 117 2¢ Brooklyn 32 
N. ¥ 


CLIPS, SNAP. See Ring Retainer & 


Snap 


CLOTH, INSULATING. See Fabrics, In- 
ilating. 


CLOTH, TRACING. See Tracing Cloth 


Film & Paper 


CLUTCHES 

Centric Clutch Co., P.O. Box 175, Wood 
bridge, N. J 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis Magnetic) u 

Hilliard Corp., 106 W. 4th, Elmira, N. Y 


Stearns Magnetic, Inc., 642 S. 28th, Mil 
waukee 46, Wis 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Magneti 

Warner Electric Brake & Clutch Co., Dept 
EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable 
Insulated 


COIL CORES and FORMS 


Accurate Paper Tube Co S04 N 
Chicago 22, Til 
Alden Products Co., 
ton 64, Mass 

Cambridge Thermionic Corp., 453 Con 
cord, Cambridge 38, Mass 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 


l’eoria 


1125 N. Main, Brock 


ontinental-Diamond Fibre Co., Newark 
13. Del, 
Gries Reproducer Corp 149 Beechwor 1 


Ave., New Rochelle, N. Y. 

Mycalex Corp. of America, 116 Clifton 
Blivd., Clifton, N . 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2. Ind 

Precision Paper Tube Co., 2035 W. Charles- 
ton, Chicago 47, Ill 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
eago 47, Mil 

Stackpole Carbon Co., St. 
(Screw-type, Molded Iron) 


Marys, Pa 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


ELECTRICAL 


MANUFACTURING 
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When steel is produced in an electric arc furnace it is highly 
desirable to stir the molten metal, to assure uniform heat 
and avoid stratification of the various alloy constituents. 
Manual and mechanical methods have been used, but the 
most modern method is electrical—induction stirring. This 
is accomplished by sending low-frequency two-phase cur- 
rents through copper coils immediately under the furnace. 
The magnetic field thus produced stirs the melt most 
effectively. Stirring can be reversed, and the contents of the 
furnace made to flow toward either the slag door or the 
pouring lip. 

Because of the heavy currents required, copper’s high 
electrical conductivity makes it essential. Since the stirring 
coils are close to the furnace, they must be water cooled, 
distilled water being used in a closed system. Copper’s high 
thermal conductivity is vital here. The basic copper for the 
stirrers made by Elliott Company, Ridgway, Pa. for Aros 
Electric, Inc., New York, is Revere rectangular tube, .945” 
x .750”,.157” wall. Elliott and Revere technical personnel 
worked closely on the problem of specifications, arriving at 
joint agreements on tolerances and temper suitable for 
bending. These proved successful from the start, again 
showing the value of close collaboration between Revere 
and its customers .. . If you have a problem in connection’ 


\. with copper and its alloys, and aluminum alloys, consult 
me Revere. See the nearest Sales Office. 
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900-922 
D.C, 


Stone Paper Tube Co., Inc., 
Franklin, N.E., Washington 17 
U. S. Gasket Co., Camden 1, N. J 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell 
Haven 14, Conn, 

Ashland Electric Products, Inc., 32-02 
Queens Blvd., Long Island City 1, N. ¥ 
Cambridge Thermionic Corp., 453 Concord, 
Cambridge 38, Mass 
Comar Electric Co., 

Chicago 18, Tl. 


Ave., New 


3349 W. Addison, 


Corning Glass Works, Dept. EM-6, Corn- 
ing, N. Y. (Glass Inductance) 
Coto-Coil Co., Inc., 63 Pavillion Ave., 


Providence 5, R. I. 
Dano Electric Co., 93 Main, Winsted, 
Conn 
Delta Electronics, Inc., 
wa 23. N. Y. 
Electric Auto- Lite Co., Port Huron, Mich. 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 
Five Star Co., Plants Place, 
Conn. 
General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 
Gries Reproducer Corp., 149 
Ave., New Rochelle, N. Y. 
Nylon) 
Jeffries Transformer Div., Leach 
1710 E. 57th, Los Angeles 58, Calif. 
Jones Motorola Corp., Stamford, Conn. 
Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis 
Mullenbach Electrical 
2300 E. 27th. Los Angeles 58 
Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J 
Raytheon Mfg. Co. Equipment Sales Div., 


759 Green, Brook- 


Plantsville, 
Sales 


Beechwood 
(Molded 


Corp., 


Manufacturing Co., 
Calif. 
11 Albe- 


Dept. 6270-EM, Waltham 54, Mass. 

Standard Electrical Products Co., 2240 E, 
Third, Dayton, Ohio 

Stonite Coil Corp., Route No. 25, Yard- 
ville, &. J 

Torwico Electronics Inc 965 Freling- 


huysen Ave., Newark 5, N. J 


COIL WINDING MACHINES 

Cosa Corp., 405 Lexington Ave., New York 
AS 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave.. St. Louis 38, Mo 
Universal Winding Co., P.O. Box 1601, 


Providence 1, R. I. 
COLD HEADED PARTS 


Yee Fasteners 
COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15, Ohio 


1315 Carnegie 


Nippert Electri Products Co 1759 W 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8S. Chestnut, 
Owosso, Mich 


Midwest 
Fullerton 


Triple ‘“‘M’’ Electronents Div., 
Molding & Mfg. Co.. 4630 W 


Ave., Chicago 39, Il. 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y 

COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See, Varnishes, 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 
Ave., Chicago 13, Ill 
Crouse-Hinds Co., Syracuse 1, N. Y 
Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 
Simplet Electric Co., 
Chicago 51, Il. 


1723 Wellington 


3600 Potomac Ave., 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Ill. 

tuggie, Inc., H. H., Toledo 4, Ohio 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

Cannon 
500, 
Calif 

Crouse-Hinds Co., Syracuse 1, N. Y 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. 

General Electric Co., Constiuction Mate 
rials Div., Bridgeport 2, Conn. 

Hubbell, Inc., Harvey, Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Dark Ave., 
Sycamore, Il. 


Electric 
3209 


Development Co., Dept. 
Humboldt, Los Angeles 31, 


Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Johnson Co., E. F., 204 Second Ave., 

S.W., Waseca, Minn. 
Joy Manufacturing Co., Henry W. Oliver 


Bldg., Pittsburgh 22, Pa. 
Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 








Pass & Seymour, auc., Solvay 
Syracuse 9, N. Y 
Pyle-National Co., 
Chicago 51, Ill. 
Revere Corp. of 
Conn. 
Riverside 


Station, 
1388 N. Kostner Ave., 
America, Wallingford 2, 


Manufacturing and _ Electrica) 


Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 
Scintilla Div., Bendix Aviation Corp., 


Sidney, N 
Sherman Mfg. Co., H. B., 
Mich. 

Soreng Products Corp., 
Schiller Park, Ill 
Switcheraft, Inc 1328 N. K 

Chicago 22, Ill 
Thomas & Betts Co., Inc., 28 
Elizabeth 1, N. J 


Battle Creek, 
9551 Soreng Ave., 
stner Ave., 


Butler, 


Van Cleef Bros., “ine , 7800 Woodlawn, 
Chicago 19, Ill. 
Winchester Electronics, Inc., Glenbrook, 


Conn. 


CONTACTORS, MAGNETIC. See 
& Contactors. 


CONTACTS and CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Relays 


Brainin Co., C. 8., 318 Washington, Mt. 
Vernon, N. Y 

Fansteel Metallurgical Corp., 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass 
Gibson Electric Co., 8349 Frankstown 

Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y 
Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 
Mallory & Co., Inc., P. KR. Indianapolis 
6, Ind 
Ney Co. J. M., 371 Elm, Hartford 1, Conn 
Stackpole Carbon Co., St. Marys, Va 
Superior Carbon Products Inc., 
George Ave., Cleveland 5, Ohio 


North Chi- 


9114 


CONTACTS, CARBON. See 
Graphite. 


Carbon and 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., Kenilworth 1, N. J 


CONTAINERS, PACKAGING and SHIP- 


PING. See also Boxes and Crates, Wire- 
bound, 
Bradley Industries, Damen 


1650-59 N. 
Ave., Chicago 47, Il. 
Gaylord Container Corp., St. 
Hinde & Dauch Paper Co., 
Ohio 
Rathborne Hair and 
1440 W. 21 Place, 


Louls 2, Mo, 
Sandusky 35, 


Ridgeway Box Co., 
Chicago 8, Il. 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co., Mani- 
towoc, Wis 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Geuder 
St. Paul 


Paeschke & Frey Co., 1525 W. 
Ave., Milwaukee 1, Wis. 


Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 


Ram Meter, Inc., 1104 Hilton Rd., Fern- 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8 
kee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conr 


2nd, Milwau- 


Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J 

Bristol Co., Waterbury 20, Conn 

Crouse-Hinds Co., Syracuse 1, N. Y. 


Furnas Electric Co., 1024 McKee, Batavia, 
Ill. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo 

Ward Leonard Electric Co., 34 South 


Mt. Vernon, N. Y 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Acro Manufacturing Co., Columbus 16, 
Ohio 

Allen-Bradley Co 1316 S. 2nd, Mil- 
waukee 4, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, 
Pa 

tarber-Colman Co., Dept. F, 1203 Rock, 


Rockford, Ill 
tristol Co., Waterbury 20, Conn. 
Edison, Ine., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 
Fenwal, Inc., 16 Pleasant, Ashland, Mass. 


G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N, J 
General Electric Co., Sales 


Apparatus 
Div., Schenectady 5, N. Y 
Mercoid Corp., 4227 W. 
Chicago 41, Ill 
Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 


Belmont Ave., 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 
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Experience is a valuable asset in the development, manufacture 
and distribution of any product. In this respect we offer you 
the cumulative benefits of Continuous Service to Industry Since 
1887 ... including origination and pioneering of mass-produc- 


tion equipment for the economical manufacture of washers. 


SINCE 1887 


No matter what your washer requirements may 
be...whether for U. S. Standard Washers, 
SAE Washers, Rivet Washers, Lock Washers, 
Light Steel Washers, Finishing Washers, Machine 
Bushing Washers or Special Washers of any size, 
any desired material or finish .. . “MILWAUKEE 
WROT WASHERS” is the name to remember! 
Here, in the world’s largest plant devoted to 
this specialized type of production, we have 
available more than 25,000 sets of dies — a 
priceless asset in providing the most complete and 
comprehensive selectivity to meet your needs. 


Write for Catalog “30”. 


WASHERS 


STAMPINGS 


If it can be punched out of metal—if die-making 
ingenuity and tool-making facilities can provide 
the means for producing stampings to meet your 
production specifications; if the job can be han- 
dled most advantageously as a stamping—again, 
“MILWAUKEE WROT” is the name to remember, 
Here is a soundly established source of supply 
you can rely on — plus Quality Standards that 
cre a source of pride to us, as manufacturers, 
and a source of satisfaction to our most dis- 
criminating customers. We'd like to serve you. 


Let us quote on your requirements .. . covering 
fabrication in any material and in any finish. 
Furnished machined, heat-treated or surface- 
ground, as may be specified. 


WROUGHT WASHER MFG. CO. SS 


THE WORLD’S LARGEST PRODUCER OF WASHERS 1) Se yccieet 


22G0Q0SOUTH BAY STREET MILWAUKEE 7, WISCONSIN LL ES 


A 7883-1P 
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High Precision 


ROTARY SWITCH RVF 
30 Points p 
6 Levels 





Combining outstanding quality and craftsmanship with the 
most advanced principles of design and construction, the 
R V F Rotary Switch features greater reliability, smoothness 
of operation, precision, speed, longer life, compactness and 
light weight as standard specifications, 


1. Built-in silicon carbide spark suppression—insuring longer life of 
interrupting contacts. 


" 


Each switch is shock mounted with full spring suspension for noise- 
free operation. 


3. Bank and drive mechanism completely dust-proof—in transparent 
cover—permits easy inspection. 


. Index rotor visible from top or bottom. 
10,000,000 revolutions with no adjustment. 
Bifurcated wiper contacts. 


NOua 


- And more .ee MOUNTING CENTER 3% 










Shorting type wiper contacts ... 
non-bridging . . . connecting two 
individual adjacent contacts. Inter- 


%¥ 831N32 ONLLNNOW 


rupting springs of special contact 
alloy ... needs no field adjustment. 


Spring driven switch rotates in one 
direction . . . eliminates fly-back 
spring. Switch overtravel is impos- 
sible . . . positive stopping at any 
selected point. 


USAGE: Automatic controls ... 
Scanning . . . Coding ... Register 
Storage ... Programming . . . Se- 
quence Operation ... Pulsing ... 


Tele-metering . . . Computors. 





Detailed specifications available on request. 


ite eee RIC 
MANUFACTURING COMPANY 


abi, Sie 


Originators of ALL RELAY 
Systems of Automatic Switching 


536 South Market Street, Galion, Ohio, U.S.A. 








Spencer Thermostat Div. of Metals & Con 
trols Corp 1} Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 

United Electric Controls Co., 93 School, 
Watertown, Mass 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Tl. 


CONTROLS, PUSH-PULL 


Arens Controls, Inc., 2005 
Evanston, Ill 


Greenleaf 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors ; 
Switches. 


CONTROLS, SERVO. See Servomechan 
isms. 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium 


CORD and TWINE, ARMATURE and 
Cc 


OIL 
Insulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo. $s. of ; 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl . 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y 
Varflex Sales Co., Inc., 309 N. Jay, 


3435 Chou 


Rome 


y 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


INSULATED. See Wire and 
Insulated 


CORD, 


Cable 


CORD, RESISTANCE LINE. See Resist 


ance Line Cords 


CORD SETS 


Alden Products Co 
ton 64, Mass. 


1125 N. Main, Brock 


telden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill . , 
Carol Cable Co Div. of Crescent Co., 


In Pawtucket, R. I 


Columbia Wire & Supply Co., 2850 Irving 


Park Rd., Chicago 18, Hl. 
Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 


Electric Auto-Lite Co., Toledo 1 Ohio 


Essex Wire Corp Fort Wayne 6, Ind 
General Electric Co Construction Mate 
rials Div. tridgeport Cr nn, s 
Insulation and Wires, In 3435 Chou 


teau Ave., St. Louis 3, Mo 
Joy Manufacturing Co. Henry W. Oliver 
Bldg Pittsburgh 22, Pa 
Miller Electric Co., 120 Main Pawtucket, 
I 


Phalo Plastics Corp., Commercial & Fos- 


er, Worcester, Mass 
snot 7 Electrical 


Riverside Manufacturing and 
Supply Co., 10227 Michigan Ave., Dear 
born, Micl 


Pawtucket, R. I 


o § ‘lectric Co., Ine 
po," 31 Mont- 


Runzel Cord & Wire Co 4723 
rose Ave., Chicago 41, Tl : 

United Manufacturing & Service Ct 
S. 6th, Milwaukee 4, Wis : 

Uv. S. Rubber Cc Rockefeller Center, New 
York 20, N 5 : 

Westinghouse Electric Corp., Gateway 
Center Bldg No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Wire Stripper Co 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 
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CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Water Cuba 


Acme Electric Corp 396 
Me. e 
Arnold Engineering Co., Marengo, Ill. 
Audio Development C« 2833 13th Ave 
So Minneapolis, Minn 


Keasbey, N. J 
EM-5. Butler, Pa. 
5390 Bircher Blvd., 


General Ceramics Corp 
Magnetics, Inc Dept 
Moloney Electric Co., 
St. Louls 20, Mo 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Tl 
Stackpole Carbon Co., St Marys. Pa 
Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 7006 Ingersol, Lan- 
caster, Pa. 


COUNTERS. See also Instruments, Elec- 
tronic; Relays 


Automatic Temperature Control Co Ine 
5234 Pulaski Ave Philadelphia 44, Pa 
tristol Co., Waterbury 20, Conn 

Eagle Signal Corp., 202 20th, Moline 1 
Til 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y 

National Acme Co., 176 FE. 131st, Cleve- 
land 8, Ohio 

Production Instrument Co 700-04 W 
Jackson Blvd., Chicago 6, Tl 

Veeder-Root, Inc., Hartford 2, Conn 


COUPLINGS, CLUTCH. See Clutches. 





COUPLINGS, FLEXIBLE 

Ajax Flexible Coupling Co., In 
field, N. Y 

Dynamatic Diy 
Osila, Wis 


Cuardian Products Corp 






















West. 
of Eaton Mfg. Co., Ken. 
Michigan City 


nd. 
Hilliard Corp., 106 W. 4th Elmira, N 
Koppers Co., Inc., Fasts Coupling er 

200 Scott, Baltimore 3, Md 
Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 


Westinghouse Electric Corp Gateway 


Center, Bldg. N 3, 401 Libe > ' 
Pittsburgh 22, Pa ew See ‘ 
CRYSTAL RECTIFIERS 


See Rectifiers, Metallic 
DECALCOMANIAS 
Meyercord Co., Dept D-139 323 W 


Lake, Chicago 44, I. 


ad 


DIAL LIGHT ASSEMBLIES. Sex Light 
Pilot & Indicator 


DIALS and PANELS 


Chicago Thrift Etching Corp 1555 N 

Sheffield Ave Chicago 22, Ill 

Mica Insulator Co., Schenectady 1 N. 7 j 
DIE CASTINGS. See Castings, Die { 
DIE CASTING MACHINES 
Kux Machine (% 6725 N. Ridge Bly 

Chicago 26, Tl 

DIELECTRIC HEATING UNITS. See 


High Frequency Heating Units 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, IL 

Eastman Kodak Co., Rochester 4, N. ¥ 

Keuffel & Esser Co., Hoboken, N. J 

DRILLS, AIR FEED 

Keller Tool Co., Grand Haven Mich 


DRIVES, BELT 


Maurey Manufacturing Corp 907 
Wabash Ave., Chicago 16, Ill 

New York Belting & Packing Co., 1 Mar 
ket, Passaic ae 


N 
Reeves Pulley Co., Columbus, Ind 


DRIVES, ELECTRONIC. See also Speed 


Reducers and Drives 


Dynamatie Div. of Eaton Mfg. (x Ker 
osha, Wis. 

General Electric Co., Apparatus Sal 
Div., Schenectady 5, N. Y 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6270-EM, Waltham 54, Ma 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohi« 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shear 

DYNAMOMETERS 

Dynamatie Div. of Eaton Mfg. (« Ker 
osha, Wis 

General Electric Co Schenectady N. ¥ 
Robbins & Myers, Inc., Sprir 1 99 
Ohio 

Westinghouse Electric Corp Gateway) 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

ELECTRICAL SHEETS. See Steel, Ek 


trical. 


ELECTRONIC COMPONENTS. See spe 


cific headings. 
ENAMELING SHEETS. See Steel, Con 
mercial Forms & Grades. 


ENAMELS. Sce_ Lacquer, 
Varnishes, Finishing 
EYELETS & GROMMETS 


Chase Brass & Copper Co., 
Conn. 


Enamel & 


Waterbury 206 


Minnesota Rubber & Gasket Co 630 
Wooddale Ave., Minneapolis 16, Minn 
Minnesota Silicone Rubber Co., 5724 W 


36th, Minneapolis 16, Minn 


Revere Copper & Brass, Inc 230 Park 
Ave., New York 17, N. Y 
Riverside Manufacturing and _ Electrical 


Supply Co., 
born, Mich. 
U. S. Gasket Co., 


10227 Michigan Ave Dear 
Camden 1, N. J 


FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 


Glass-Fiber, Varnished Cambric, Cottor 
Linen, Silk Ashestos etc See also 
Tape and Sheeting, Syntheti Resin: 


Tubing and Sleeving, Braided Fabric. 





Acme Wire Co., 5 Dixwell Ave., New 
Haven 14, Conn. 
Asbestos Textile Div Raybestos-Manhat 


tan, Inc., Manheim, Pa. 
Bentley, Harris Mfg. Co 1205 
Conshohocken, Pa 
Brand Co., Inec., William Dept. EM, 
North & Valley, Willimantic, Conn 


Sarklay 


Chase & Sons ,Im Randolph, Mass 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co 88 Purchase Fall 


River, Mass 
Dow Corning Corp., 
Mich ¢ 
Fiber-Glass Div., Libbey-Owens-Ford Glass 
Co., 1224 Wayne Bldg., Toledo 3, Ohio 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 


AFI-17, Midland 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 
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meet the need for 


permanent 


electrical 
insulation 


For sustained electrical insulation in the presence of 
heat, flashover, chemicals and acid fumes... you can 
depend on Electrical Porcelains. 

A compound of inorganic materials—various types 
of clay, feldspar, and flint—fused in the kiln— 
Electrical Porcelains stand up under severe service 
conditions. They do not lose their inherent electrical 
insulating properties. 

Repeated flashover, for example, does not injure 
Electrical Porcelain. Arcs over porcelain de not leave 
carbon tracks. The softening temperatures of 
porcelains are between 2500 F. and 2700 F. 

Electrical Porcelains are inert to most chemicals and 
corrosive vapors. This means that parts may be 
placed in proximity to soldering or brazing without 
danger from flux vapor absorption. 

Design flexibility—the matching of properties with 
specific application requirements—is provided by a 
wide range of special formulas. Any of the companies 
listed below will be glad to consult with you on 
your insulator problems, preferably before designs 
are finalized. 





Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry AVE.. AKRON 14. OHIO 

THE CERAMIC SPECIALTIES CO. 444 west sixth STREET. EAST LIVERPOOL. OHIO 
THE COLONIAL INSULATOR CO. 937 GRANT STREET. AKRON 11. OHIO 

KNOX PORCELAIN CORP. knoxvitte 1. TENN 

NEW JERSEY PORCELAIN CO. new york AVE. AND PLUM ST.. TRENTON 5S. N. J 
PORCELAIN PRODUCTS. INC. west sanousxy STREET. FINDLAY. OHIO 

THE UNIVERSAL CLAY PRODUCTS CO. 1501 € First sTREET. SANDUSKY. OHIO 
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Solve your problem of cord: 
and cable failures with 


ANCHORED-FOR-PERMANENCY 


STRAIN RELIEF 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 





3 types, many sizes, to fit any cord or cable connection. 


GRIPMASTER ALL-METAL TYPE 







A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with o pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 





Ail fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


TUES Ue wide da: 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 















WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY ff 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 


118 AMSTERDAM AVENUE, ial 


PASSAIC, JERSEY 
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Insulation and Wires, Inc , 3435 Chouteau 


Ave St. Louis 3, Me 
Insulation Manufacturers Corp., 565 W, 
Wastington Bivd., Chicago 6, Ill. 
Irvington Varnish & Insulator Div. of 


Minnesota Mining & Manufacturing Co 


' Argyle Terrace, Irvington a, N.S 
Johns- Manville, Box 60, New York 16. NY 
Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St Paul 

t Minn 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y 
Natvar Corp., 207 Kandolph Ave., Wood- 

bridge, N. J. 

New Jersey Wood Finishing Cx Electrical 
Insulation Dept., Wovudbridge, N. J 
Van Cleef Bros., Inc 7800 Woodlawn 

A ve Chicago 19, Ill 
Varflex Sales Co., Inc., 309 N. Jay, Rome 

N. Y ) 
J Weber Mfg Corp The, 2 §f 54th, 

New York 22, \.Y 


Westinghouse Electri Cort 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Gateway 
Liberty Ave., 


FANS & BLOWERS 
American 


Electric Motors, 4811 Telegraph 

Rd., Los Angeies 22, Calif 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Diehl Mfg. Co 1192 Finderne Ave., 
Somerville, N. J. 

Emerson Electric Mfg. co., St. Louis 21 
Mo. 

Fasco Industries, Ir 100 Augusta, Rx 


hester 2, N. Y 


Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass 

Koppers Co Inc., Propeller Dept 200 
Scott, Baltimore 3, Md 

Master Appliance Mfg. ¢ Fourt at 
Ontario, Racine, Wi 

Peerless Electric Ce 1415 W Market, 
Warren, Ohi 

Robbins & Myers, Ir Prog er Div 
Springfield 99, Ohio 

FASTENERS (Bolts & Nu Lock Assem 
blies; Vins; Rivet Screw Wa r 

Bolts and Nuts 

Machine Bolts and Nut A 

Stove Bolts (B 

Self-Locking Muts (¢ Bolts & Screws (O) 

Sheet Metal Lock Spring Assembly Nuts 
D 

Screw Thread Inserts E) 

Cold Headed and Rolled Threaded Parts 
F) 

Cap Nuts (G 

Spade Bolts (9 

Welding Nuts (Clinch on (N 

Wir Nuts (W 

Allmetal Screw Products Co In 821 
Stewart Ave Garden City, N. Y. (AF- 
GW 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. (A 

American Screw Co., Willimantic, Conn. 
BF) Cold Headed Screws) 

Anti-Corrosiv — Products Co., Ine., 
Castleton-on-Huds N. Y. (A) 

Blake & Johnsor W aterville 48, Conn 
ABP) 

Bristol ¢ Waterbury 20, Conn. ( 
3urndy Engineering Co In Norwalk, 
Conn 

Central Screw C« 3501 Shields Ave., 
Chicago 9, Til ABFSW) 

Chase Brass & Copper Co Waterbury 20, 
Conr ( AB cr 

Continental Screw ¢ New Bedford, Mass. 
ABFW 

Elastic Stop Nut Corp f America. Dept 
N58-522 2330 Vauxhall Rd Union, 
N. J. (ACDEN) 

Fischer Special Mfge Ce 446 Morgan 
Cincinnati 6, Ohio (A (Brass Nuts) 

Gries Reproducer Corp 149 Beechwood 
Ave.. Mew Rochelle, N. Y.° (GW) 

Grip Nut Co., 310-K S. Michigan Ave 
Chicago 54, Tl. (CN) 

Harper Co.. H. M., 8204 Lehigh Ave., 
Morton Grove, Tll. (ABC) 


Heli-Coil Corp., 284 Shelter Rock Lane, 


Danbury. Conn 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7. N. Y. (AB) 

Lamson & Sessions Co 1981 W. 85th, 


Cleveland 2, Ohio (ABCDF) 
Milford Rivet & Machine Co., 853 Bridge- 


port Ave., Milford, Conn. (BF) 
Palnut Co., 66 Cordier, Irvington 11, N. J. 
(Cc) 


Parker-Kalon Div., 
Transportation Corp. 
York 14. N. Y¥. (AB) 

Penn Engineering & Manufacturing Corp., 
Doylestown. Pa. (N) 

Progressive Mfg. Co 
rington. Conn. (ABF) 


General American 
200 Varick, New 


44 Norwood, Tor- 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick, 
R. I. (B) 

Shakeproof Div. of Tinols Tool Works 
2501 N. Keller Ave., Chicago 39, Tl 
(D) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (AN) 

Merling Bolt Co., 363 W. Erte, Chicago 
44. Ill. (ABF) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Til. (C) 

Tinnerman Products, Inc., P.O. Box 6488 


Cleveland 1. Ohio (D) 
Tnited-Carr Fastener Corp., Cambridge 42 


Mass. (ACDE) 
Wenco Mfg. Co.. 1136 W. Hubbard, Chi 
cago 22. TI. (8) 


Westfield 
Mass 


Metal Products Co., Westfield 


Lock & Snap Assemopiies 
Shelf Support «& 
Camloc Fastener Corp., 53 Spri: 
Kd., Paramus, N. J. 
Dimco-Gray C¢ 210 E. 

Ohio 


Simmons 


(Moor Panel 
Mounting, ete.) 

& Valley 
Sixth, Dayton 2, 


Fastener 
way, Albany 1, 


Corp., 1752 N 
MN, %. 


Broad- 


Pins—Cotter (F); Locking and Taper (G); 
Spiral Coil (M) 

Allmetal Screw Products Co., Inc 821 
Stewart Ave., Garden City, N ) 


Anti-Corrosive Metal Products Co., 
on-Hudson, N. Y r 


Castleton 


Chase Brass & Copper Ce Waterbury 
Conn, (F) 

Elastic Stop Nut Corp. of America, Dept 
N58 522, 2330 Vauxhall Rd., Union 
N. J. 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, “Ohio (F) 

Sterling Bolt Co., 363 W. Erie, Chicago 44, 


Ill. 


Pre-Assembled Washers and Screws 
Willimantic, Conn 
Shields Ave., 


American Screw Co., 
Central Screw Ci 3501 
Chicago 9, Ill. 


Continental Screw Co., New Bedford Mass 
Eaton Mfg. Co., Reliance Div 50 
Charles Ave., 9.E., Massillon, Ohic 
Lamson & Sessions Co., 1981 W. 85th 


Cleveland 2, Ohio 
Russell, Burdsall & Ward 
Co., Port Chester, N. Y 


Bolt and Nut 


Shakeproof, Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill 
United-Carr Fastener Corp Cambridge 

$2, Mass 


Recessed Head Screws 


Alden Prodt Cc 1125 N. Mai Brock- 
ton 64, Ma 

All al Screw Products C Inc., 821 
Stew Ave Garden City, N. Y 

American Screw Ce Willimantic, Conr 

Atlanti Screw Works, Inc., 85 Charter 





Oak Ave Hartford, Cor : 
n, Waterville 48, Conn 


Brist ‘ Waterbury 20, Conr 

Camear Screw & Mfg. Corp 607 18th 
Ave Rockford, Ill 

Central Screw Co., 3501 Shields Ave., Chi- 
ago $ Til 

Chase Brass & Copper Co., Waterbury 20, 
Coens 

Continental Screw Co.. Mew Bedford, Mass 

Eagle Lock ( 20 S. Main, Terreyville 
Conn 

Elco Tool & Screw Corp 190 W Green 
wood Ave Philadelphia 40, Pa 

Great Lakes Screw Corp.. Chicago, Tl] 

Harper (* H. M 8204 Lehigh Ave 
Morton Grove, Til 

Heli-Coil Corp 284 Shelter Rock Lane 
Danbury. Conn. 
Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y Ps 
Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., 853 Bridge 
port Ave, Milford, Conn 

National Lock Corn., Rockford, Tll 


National Screw & Manufacturing Co., 9440 
y 75ti Cleveland 4, Ohi« 
Parker-Kalon Div General American 
rtation Corp 200 Varick, New 
York 14. N. ¥ 
Rockford Screw Products C 


Transp 


Rockford, Tl 


Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester. N. Y 

Screw Research Association, 706 Union 
Trust Bldg.. Providence 3. R. T 

Seaboard Screw Corp., West Warwick, R.1 

Shakeproof Div. of Tllinois Tool Works 
9501 N. Keller Ave., Chicago 39, Tl 

Southington Hardware Mfg. Co South- 
ington. Conn 

Standard Pressed Steel Cx Jenkintown 9 
Pa : 

Sterling Bolt Co 4638 W. Take. Chicago 
44, Til 

Wales-Beech Corp., Rockford, M1 

Rivets 

Allmetal Screw Products C Inc., 821 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America Alcoa Bldg 


Pittsburgh 19. Pa 
Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y 
Waterville 
Waterb 


4&8, Conn 
iry 20 


Johnson 
& Copper C 


Blake & 
Chase Brass 
Conn 
Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, TI 
Continental Screw Co., New Bedford, 
du Pont de Nemours & Co., Inc 
Explosives Dept., Wilmington 98 


9509 W 
Mass 
.. I 

Del 


Gries Reproducer Corn 149 Beechwood 
Ave.. Mew Rochelle. N. Y¥ 

Harner Co... H. M 8204 Lehigh Ave 
Morton Grove, TI! 

Keystone Bolt Corp., 127 Church 


& Nut 
New York 7, N. Y 


Milford Rivet & Machine Co., $53 Bridge- 


port Ave., Milford, Conn 

Progressive Mfg. Cc 44 Norwood, Tor 
rington, Conn. : 
Russell, Burdsall & Ward Bolt and Nut 


Co.. Port Chester. N. Y¥ 


Sterling Bolt Co., 363 W. Frie. Chicago 
44. Til 

Tubular Rivet & Stud €« Wollaston 
70, Mass 

Screws—Cap and Set, Machine (H); Self 


Tapping (J) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave.. Garden City, ™ me 





To communicate with anv manufacturer whose name anojears 


ELECTRICAL 


in this issue use READER INQUIRY FACILITY, page 253. 
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On every high conductivity copper casting or forging 
you get from Philadelphia Bronze and Brass, this cer- 
tificate, affixed to the individual piece, defines the 
conductivity of that specific part. It’s your guarantee of 


quality, and of excellent performance in your equipment. 


PB&B products offer uniformly high conductivity . 
castings at least 90% .. . forgings a minimum of 95%, 
often over 100%. These exceptional values are accom- 


plished by: 


e TOP QUALITY METAL— top grade electrolytic 
copper for castings, certified oxygen-free high 


conductivity copper for forgings. 


e 100% TESTING, by the most modern equipment, 
of every casting and forging before shipment. 
Measured value of each piece is written on 
its certificate. 


e THOROUGH CONTROL, over every step of 


manufacture. 


MALLORY 


Ve ee 
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Whether your part weighs a few ounces or several tons, 
PB&B has ample facilities to produce it to your speci- 
fications. You protit by our single responsibility for the 
entire operation, from pattern making, alloying, casting 
and forging to rough or finished machining. 


We'll be glad to quote on your specific parts. Write to 
Philadelphia Bronze & Brass Corporation, or to any 


field office of P. R. Mallory & Co. Ine. 


FOR STRUCTURAL PARTS 


Philadelphia Bronze & Brass offers a wide selection of high-strength, 
corrosion resistant alloys for use as structural components of elec- 
trical equipment. 


PHILADELPHIA 
BRONZE & BRASS CORP. 


22nd and Master Streets, Philadelphia 21, Pa. 


a subsidiary of VEE YSEET 
MALLORY 
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NEW YORK 


Guided by the research and ex- 
perience of over 75 years, the 
“master touch” of craftsmen who 
refine, melt, roll and fabricate 
every ounce of material delivered 
is reflected in the unvarying per- 
formance of Baker electrical con- 
tacts made of silver, gold or the 
platinum metals . . . They can 
produce special types to specifica- 
tions or fill your needs from a 
tremendous variety of standard 
types. A request will bring our 
complete illustrated catalog to you. 


SANZERANCISCO 


Sf 


The "Master Touch” 


to Precious Metal 
CONTACTS 
















BAKER & CoO., INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 


CHICAGO 


Aluminum Co. of America 
Pittsburgh 19, Pa. 

American Screw Co., 
(HJ) 

Anti-Corrosive Metal Products Co., Inc. 
Castleton-on-Hudson, N. Y. (H) 

tlake & Johnson, Waterville 48, Conn 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co., 3501 Shields Ave., Chi 
eago 9, Ill. (HJ) 

Continental Screw Co., New Bedford, Mass 
(HJ) 

Chase Brass & Copper Co 
Conn. (H) 

Harper Co H. M., 8204 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church 


Alcoa Bldg 


Willimantic, Conn 


, Waterbury 20 
Lehigh Ave 


$rook, Hartford 


New York 7, N. Y. (HJ) 
Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio (HJ) 


Milford Rivet & Machine Co., 853 Bridge 


port Ave., Milford, Conn. (HJ) 

Parker-Kalon Div., General Americar 
Transportation Corp 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co 14 Norwood, Tor 
rington, Conn. (H 

Russell, Burdsall & Ward Bolt and Nut 


Co., Port Chester, N. Y. (HJ) 


Set Screw & Mfg. Co., 112 Main, Bartlett 
Til. (H) 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave Chicago 39, Ill 
(H) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Chicage 
44. Til. (HOI) 

United-Carr Fastener Corp., Cambridge 42 
Mass. (HJ) 

Washers—Flat (K); Lock and Spring (L 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Associated Spring Corp Bristol 
(KL) 

Barnes Co., Wallace, Div. 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond Div 


Conn 


Associated 
(KL) 
Associated 


Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 
B-G-R Cook Plant Div Associated 


Mich. (KL) 
Waterbury 20 


Spring Corp., Ann Arbor 
Chase Brass & Copper Co., 


Conn. (KL) 

Continental Screw Co., New Bedford, Mass 
(KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn 

Eaton Mfg. Co., Reliance Div 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 


34, Pa. 
Gibson Co., 


(KL) 
William D.. Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Till. (KL) 
Harper Co Ww. M R204 
Morton Grove. TI. (1) 
Keystone Bolt & Nut Corp 127 
New York 7. N. Y. (KL) 


Lehigh Ave., 


Church 


Lamson & Sessions Co... 1981 W. 85th 
Cleveland 2, Ohio (KL) 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. (K) 


Manross & Sons Co., F. N.. Div.. Associ 
ated Spring Co tristol, Conn, (KL) 


Milwaukee Div Associated Spring Corp., 


241 KE. Erie. Milwaukee, Wis. (KL) 
National Lock Washer (Cc Newark 5 
N. J. (L) 


Snoring Corp., 1712 


Ohio Div Associated 


FE. 1st. Dayton, Ohio (KL) 
Palnut ( 66 Cordier, Irvington 11, 
N. J. (L) 


Raymond Mfg. Co.. Div Assoclated Spring 


Corp Corry. Pa. (KT) 
Reliance Div., Faton Mfg. Co..%04 Charles 
Ave SF Massillon Ohio (1) 
Russell, Burdsall & Ward Bolt and Mut 


Co., Port Chester. NY 


Shakeproof Div of Tilinels Tool Works 


2501 N. Keller Ave Chicago 39, Til 
MM) ; 
Sterling Rolt Co., 363 W. Erie St., Chi 

ago 44. TH 
Thompson-Bremer & Co Sub American 
Machine & Foundry Co.. 520 N. Dear 


(KT) 
Corp 


horn, Chicago 10. Til 
Mnited Carr Fastener 
42. Mass. (TL) 
Wroncht Washer Mfg. Co 


Cambridge 


"nn S&S. Ray 


Milwaukee 7, Wis. (KL) 
FELT 
Americar Pett Cs 16 Glenville Rd 
Glenvills Cont 
Felters 5 South toston 11. Mages 
Wester Velt Worl 1025-4117 Ogden 


Ave Chicage 23, 1 


FIBRE, PHENOLIC. See I'lastics, Lami- 


nated 

FIBRE, VULCANIZED. (ioard, Sheet, 
Rod, Tubing) 

Continental Diamond Fibre Ce Newark 
13. Del 

Insulation and Wires, Ine., 3435 Chou- 
teau Ave., St Louis 3, Mo 


Manufacturers Corp 565 W. 

Bivd., Chicago 6, TI. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray. New York 7. N. Y 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del ’ 

Spaulding Fibre Co., 
nN. Y 


Insulation 
Washington 


Inc., Tonawanda, 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


ELECTRICAL MANUFACTURING 


Taylor Fibre Co., Norristown, Pa 
West Virginia Pulp and Paper Co., 239 
ark Ave New York, N. Y 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp Dept. B 
6501 Harper, Detroit 31, Mich , 
sound Brook Oil-Less Bearing Cx Bound 
Brook, N. J 

Moraine Products Div. of General Motors 
Dayton, Ohi y 

Radio Core In 9540 Tulley Ave Oak 
Lawn, Ill 

FILTERS, RADIO 

Aerovox Corp New bedford, Ma 

Federal Telephone and 


Radio Corp., 199 
Kingsland Rd., Clifton, N, J 
General Electric (Cx Apparatus 

Tyiv., Schenectady 5, N. Y 
Mallory & Co., Inc., P. R 


Sales 


Indianapolis 


6, Ind 

Sprague Electric Ce., 307 Marshall, North 
Adams, Mass. 

Torwico Freling- 


Electronics, Inc 965 
huysen Ave Mewark 5, N. J 


PRODUCT. See 
Paints and Varnishes 


FINISHES, 


Enamels, 


Lacquer, 


FLUORESCENT LAMP AUXILIARIES 
Includes Adapter Ballasts Compen 
sators, Control Units Starters and 
Transformers For Resistors, see Re- 


sistors, Instrument & Radio; also Ca- 
pacitors. 

Acme Electrie Corp 56 Water Cuba, 
N. Y 

Aerovox Corp New Bedford, Ma 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 


Pittsburgh 22, Pa 


FOILS, ALUMINUM COPPER and 
PRECIOUS METAL 

Swift & Son Inc M. H 2 Love Lane 
Hartford, Contr 


FOOT SWITCHES. Sce 


Switches 


FORGINGS 


American Brass Co 

Chase Brass & Copper Co., 
Conn. 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 22nd and 


Waterbury 20, Conn 
Waterbury 20, 


Master, Philadelphia 21. Pa 
Revere Copper & Brass, Inc 230 Park 
Ave., New York 17, N.Y. (Non-ferrous 
Ryerson & Yon, In Joseph T., Chicago 
Ill 
FRAMES, MOTOR. See Motor and Gen 
erator Shells 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 
Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 
Burndy Engineering Co In Norwalk 
Conn 


tantam. Conn 
1008 Park Ave 


Dante Electric Mfg. Co 

Ideal Industries, Ine 
Sycamore, Til 

Tiseo Copper Tube & Products. Inc 5745 
Mariemont Ave., Cincinnatl 27. Ohio 

Jones Div Howard B., Cinch Mfg. Corp 
Chicago 24, Til 


tavtheon Mfg. Co.. Equipment Sales Div 


Dept. 6270-EM. Waltham 54, Mass 
Sherman Mfg. Co., H. B.. Battle Creek 
Mich 

Square TD Co 6060 Rivard. Detroit 11 
Mich 

FUSES 

Burndy Engineering Co In Norwalk 
Conn 


Sales 


Electric Cc Apps 


Yeneral nraius 
Div., Schenectady 5. N. ¥ 

Milwaukee Resistor Co TOR W 
Ave Milwaukee 4. Wis 

Roval Flectric Co.. In Pawtucket. R. I 

Westinghouse Flectric Corp., Gateway 
Center, Bldg. No 3. 401 Liberty Ave 
Pittsburch 2%. Pa 


Virginia 


GAGES) TEMPERATURE. PRESSURE 


avd VACUUM 

Au'omatic Temperature Control (« Ine 
5234 Pulaski Ave Philadelphia 44, Pa 

Bristol Ce Waterbury 20, Conn 

Edison. Inc., Thomas A., Instrument Div 
Dept. 53. West Orange, N. J 

Electric Auto-Lite Co., Toledo 1, Ohio 

Gemceo Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City. L.I N.Y 

TAGliabue Instrument Div., Weston FElec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, WN. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Tl 
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Carefully 
check the 
factors you con- 
sider most impor- 
tant, and you'll give 
Louthan Electrical Por- 
celains a 100% ‘‘O.K.”’ 
score! They meet your require- 
ments for engineering design; they 
fulfill your most exacting quality 
specifications; their dependable uni- 
formity speeds assembly operations; you 
can count upon Louthan delivery promises; 
prices are low, considering the high quality of 
the products. 
Made from cordierite, steatite, zircon or other 
ceramic materials by modern manufacturing methods, 
Louthan Electrical Porcelains are always a dependable 
choice. We will be glad to offer recommendations and cost 
estimates, based upon your designs. 


District Representative: H. B. Zeiger—369 Lexington Ave., New York 17, N.Y. 
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NEW LOW PRICES 
on CORNING Metallized Glass 


Trimmer Capacitors 


They’re the same tough, stable trimmers we’ve been making 
for years, but with new terminations, new mountings, and 
new low prices. And, they’re available in standard types from 
.3 to 12 u.u.f., or can be designed to meet your specific re- 
quirements. 

CORNING Metallized Glass Midget Trimmer Capacitors 
are produced by permanently bonding metal to tubes made 
of glass with practically zero temperature coefficients in the 
VHF range. This means negligible capacity shift, even with 
widely variable ambient temperatures. Produced on auto- 
matic machinery, they can be manufactured in quantity with 
electrical characteristics held to very close tolerances. 

For complete information on the new CorRNING Trimmers, 
including the new prices, mail the coupon below. 


ig, 


CORNING Trimmers with 
push-on mount and saddle- 
clip terminal. 


CORNING Trimmers with 
split bushing mount and tab 
terminals. 


CORNING Trimmers with 
push-on mount and solder- 
spot terminals. 


CORNING Trimmers with 
push-on mount and vireo" 
terminal. 





New Products Division 


ri Caring means neseaich tt Clatt-=— = =~ ——- 
CORNING GLASS WORKS 


DEPT. EM-6, CORNING, N. Y. 


Please send me information on CORNING Metallized Glass 
Trimmer Capacitors 
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GALVANOMETERS. See 


GASKETS 

American Felt Co., 
Glenville, Conn 

Armstrong Cork Co., 7006 Ingersol, Lan- 
caster, Pa, (Cork and Rubber Composi- 
tions) 

Asbestos Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa. . 

Chase Brass & Copper Co., Waterbury 20, 


Instruments. 


16 Glenville Rd., 





Conn 
Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill 
Felters 205 South, Boston 11, Mass 
Garlock Packing Co., Palmyra, N. Y¥ 


Johns-Manville, Box 60, New York 16 
, 


N . > 
Lead Alloy Products Co., 9113 Roselaw: 


Ave., Detroit 4, Mich. ’ 

Metal Textile Corp., Roselle, N. J. (Ele 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn 

Minnesota Silicone Rubber Co., 5724 W. 


86th, Minneapolis 16, Minn. 

U. 8S. Gasket Co., Camden 1, N. J. 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N Y. 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, IIL 


GEARMOTORS. See Motors 
GEARS and PINIONS 


Amplex Div. of Chrysler Corp., Dept. E. 
6501 Harper, Detroit 31, Mich. 
Beaver Gear Works, Inc., 1035 Parmele, 


Rockford, Ill ‘a 
Instrument Corp., Dept. 


Bowmar EM-5 
2415 Pennsylvania Ave., Fort Wayne, 
Ind. 

Continental-Diamond Fibre Co., Newark 
13. Del. 

Dexter Machine Products, Inc., Box 323%, 


Chelsea, Mich. 
Gear Specialties, 
Chicago 47, Ill. . 
Gries Reproducer Corp.. 149 Beechwood 
Ave., New Rochelle, N. Y. (Die Cast) 
Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, Inr., 
Oak Lawn, Ill 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp Gateway 
Center Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa : 

1716 West 
l. 


2635 W. Medill Ave., 


9540 Tulley Ave., 


Winzeler Mfg. & Tool Co., 
Arcade Pl, Chicago 12, I 


GENERATORS. See Motors. 


GERMANIUM DIODES 
See Rectifiers, Metallic. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
Del. 
Generali Electric Co., Chemical Div., 1 


Mass 


Plastics Ave., Pittsfield, . 
116 Clifton 


Mycalex Corp. of America, 
Bivd., Clifton, N. J. 

GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., 
Pa. 


GLASS, TECHNICAL 
Corning Glass Works, Dept. EM-6, Corn 


Latrobe, 


ing, N. ¥ 
Hermaseal Co., Inc., 1101 Lafayette, Elk 
hart, Ind. (Tubes) 


Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., Inc., 118 Astor, Newark 5, 
N. J 


General Plate Tiv.. Metals & Controls 
Corp 46 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 

_ Ae 
Improved Seamless Wire Co., Inc., 775 
I 


Providence 5, R. 

E., Div, of Union Plate 
Mass 

Hartford 1, 


Eddy, 
Makepeace Co., D 
& Wire Co.. Attleboro 
Ney Co., J. M., 371 Elm, 
Conn. 
yraphite 


GRAPHITE. See 


Carbon and 


GREASE, BEARING 


Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 

Heyman Mfg. Co., Kenilworth 1, N. J, 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, III. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 


HARNESSES and ASSEMBLIES, WIRE 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van 
Chicago 44, Il. 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, IIl. 

Conteh _ Co., 50 Church, New York 


1711 W. Hub- 


Buren, 


Drake Manvfacturing Co., 
bard, Chicago 22, Ill. 


Electric Auto-Lite Co., Port Huron, Mich, 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 

Miller Electric Co., 120 Main, Pawtucket, 


R. I. 
Phalo Plastics Corp., Commercial & Fog- 
ter, Worcester, Mass 
Revere Corp. of America, 
2, Conn 
Riverside 
Supply Co 
born, Mich 
Runzel Cord & Wire Co., 


Wallingford, 


Manufacturing and_ Electrica] 
10227 Michigan Ave., Dear- 


4723-31 Mont- 


rose Ave., Chicago 41, Ill 
Switcheraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Ill 


United Manufacturing & Service Co., 409 


S. 6th, Milwaukee 4, Wis. 
Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 
HEADPHONES and HEADSETS 
Automatic 1033 W. 


Electric Sales Corp., 

Van Buren, Chicago 11, Ill 

Brush Electronics Co,, 3405 Perkins Ave, 
Cleveland 14, Ohio 


HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div., Niagara 
Falls, N. ¥ 
Driver Co., Riverside 


Wilbur B., 50 

Ave., Newark 4, N. J. 

Ferrod Mfg. Co., Sub. of Ferro Corp., 
605 N. River, Batavia, Ill 


General Electric Co., Apparatus Sales 
Div., Schnectady 5, N. Y¥ 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Still-Man Co., 429 E. 164th, New York 
56, N. ¥ 

Syntron Co., Homer City, Pa 

Vulcan Electric Co., Danvers 2, Mass. 


Watlow Electric Mfg. Co., 1362 Ferguson 
Ave., St. Louis 14, Mo 
Westinghouse Electric Corp., 

Meadville, Pa. 


160 Mercer, 


HERMETIC SEALS. See Seals and 


Terminals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, ! es 
Seletron Div., Radio Receptor Co., Ine., 


251 W. 19th, New York 14, N, Y. 
Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 

D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave,, Yonkers 3, N. Y 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Phoenix Electric Mfg. Co., 
Chicago 6, Ill. 

Triple ‘‘M’’ Electronents Div., 
Molding & Mfg. Co., 4630 W. 
ton Ave., Chicago 39, Ill. 


IMMERSION HEATER’ UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. 


INDUCTION HEATING. See 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red 


Pneumatic 


711 W. Lake, 


Midwest 
Fuller- 


See Tachometers 


High-Fre- 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 

Acme Electric Corp., 356 Water, Cuba, 
ny. ¥ 


Aerovox Corp., New Bedford, Mas 

Associated Kesearch, Inc., 3794 W. Bel- 
mont, Chicago 18, TIL. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1. N, Y¥ 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill, 

Industrial Instruments, Inc., 89 Commerce 
Road, Cedar Grove, N. J 

National Pneumatic Co., Ine., Holtzer- 
Cabot Div., Boston 19, Mass. 

Pyramid Instrument Corp., Lynbrook, 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc, Philadelphia 
25, Pa. (Oscilloscope). 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 











To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 
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MAGNET WIRE 





a St bis 


This Anaconda laboratory worker conducts one of thousands of tests on soldering through enamel films. 


The answer to your soldering problem 
may be here — at Anaconda! 


good 


Good _ solder joints demand g 


soldering practices. 

Good practices depend on facts— 
about proper pot temperatures, 
times, solders and fluxes. 

These facts — up to now — have 
been scarce. 

Accumulating the necessary infor- 
mation has been too costly and am- 
bitious a project for most magnet 
wire users. 


As part of a broad program to im- 
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prove service to customers, a new 
soldering center was set up some 
time ago at Anaconda’s new devel- 
opment laboratory. After months of 
testing, the facts—accurate, reliable 
—are beginning to come in. 


Thousands of individual tests 
have been run—with many different 
kinds of pots, solders and fluxes, and 
a wide range of temperatures and 
immersion times. Careful data has 
been kept on every test. 


If you have a soldering problem, 
perhaps we can solve it for you out 
of the experience of the many lab- 
oratory tests and experiments we 
have already made. Ask your Ana- 
conda Salesman, or write Anaconda 
Wire & Cable Company, 25 Broad- 
way, New York 4, N. Y. 54428 


ANACONDA 


MAGNET WIRE 
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J sans 
MINIATURE 


RIGID _ CONTROLS 












































Push-Pull 














Accuracy 





Key Actuator 


® 








% Minimum of Intermediate Support 


% Will Operate Efficiently Through 
Tight Bends 


% Long Life, Trouble-free Service 


Precision miniature rigid controls are 
ideal for reset mechanisms, actuators 
for valve position indicators, and other 
instrument and machine applications. 
They are low-cost, relatively simple to 
install, and provide a positive direct 





Reset Mechanism 






































Write for complete information, 
stating your application. 


ARENS CONTROLS, INC. 


2005 Greenleaf Street, Evanston, Illinois 

















Remote Valve 













































































r THIS TINY 
=) THERMOCOUPLE 
USED FOR SO 






Lots of reasons. (1) It’s accurate. (2) It responds 
rapidly. (3) It’s small. Fits into hard-to-get-at 
places. (4) Connects and disconnects quickly. 
(5) It’s durable. Stainless steel protection tube 
resists corrosion. (6) Made in a range of types 
and sizes: elements of IC, CC, or CA; brass or 
stainless NPT bushings; immersion lengths from 
1” to 48” or more; protection tube diameters 
from 1/16” to 1/4”. 


T-E makes many thermocouples for almost 
any kind of temperature-measurement. 
Interested? Write for Bulletin 


Thermo Electric G@.ic 


¢¢ 
os! SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY Ne 
7 CANADA - THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. , ot 
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Wheelco Instrument Div., Barber-Colmat 
Co., 1203 Rock, Rockford, Ill 

INSTRUMENTS, ELECTRONIC. (See 
also Oscilloscopes, Recorders) 

Automatic Temperature Control Co Inc 
9234 Pulaski Ave Philadelphia 44, Pa 

Bristol Co.. Waterbury 20. Conn 

Doeleam Corp Soldiers Field Rd., Bos- 
ton 35, Mas 

Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 


Federal Telephone Radio 
Kingsland Rd., Clifton, N 
General Electric Co., Apparatus Sales Div., 

Schenectady, N. Y 
Ketay Manufacturing Corp., 
IY 


and Corp., 199 


555 Broadway, 


New York 12, N 

Librascope, Inc., 1607 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass 

Servo Corp. of America, New Hyde Park 
a 


N 
Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 
Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N, J. 
INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp 356 Water, Cuba 
ee 

Automatic Temperature Control Cx Int 
9234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

DeJur Amsco  Corp., 45-01 Northern 
Blvd.. Long Island City 1. N. Y 
Doeleam Corp Soldiers Field Rd Bos 

ton 35. Mass 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


TAGliabue Instruments Div., 
trical Instrument Corp., 


Weston Elec- 
614 Frelinghuy 
J 


sen Ave., Newark 5, N 

Westinghouse’ Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill. 


INSULATING MATERIALS. See follow- 


ing specific headings: 


Cement 
Ceramics 
Cork and 
Fabrics, 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 


Insulating and Sealing 
Cork Compositions 
Insulating 


Mica, Molded and Laminated 

Paner. Insulating 

Plastics, Molding, Laminating Cast 
ing and Extrusion Compounds 


Porcelain 

Rubber and Rubber Products 
Silicones 

Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic 
Tubing, Paper 

Tubing and Sleeving, Braided Fabrics 
Tubing and Sleeving, Extruded Plastics 


Resin 


Varnishes, Compounds and Resins, In- 
sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Bakelite Co., A Division of Union Car 
ide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y. 

Dobeckmun Co., 3201 Monroe Ave., Cleve- 


land 13, Ohio 

Dow Corning Corp., Dept. AE?-17, Mid- 
land, Mich. (Silicone) 

du Pont de Nemours & Co In E. I 


Rubber Chemicals Div., Wilmington 98 
Del 


Eastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn 

Goodrich Chemical C« B. F Iyiv. of 
B. F. Goodrich Cc Dept. GH Rose 
Bldg Cleveland 15, Ohie 

Kellogg Co., M. W., Sub. of Pullman, Inc., 
P.O. Box 469, Jersey City 3, N. J 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

I S. Rubber Co., Rockefeller Center, New 
York 20, N. Y 

IRONS, SOLDERING. See _ Soldering 


Equipment 


ISOLATORS, VIBRATION & SHOCK. 
See Mountings, Rubber & Synthetic 
JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator 

KNOBS and HANDLES, STOCK 
MOLDED 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, IIl. 

Davies Molding Co.; Harry, 1428 N. 
Wells, Chicago 10, Ill 

Dimeo-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

General American Transportation Corp., 
Plastics Div., 135 S. La Salle, Chicago 
90, In 

Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Il. 


Raytheon Mfg. Co., 
Dept. 6270-EM, 


Equipment Sales Div., 
Waltham 54, Mass. 






Richardson Co., 2799 Lake, Melrose Park, 
thi 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Ill 

Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc 4004-06 
E. Monument, Baltimore 5, Md 

Aluminum Co, of America, Alcoa Bldg 
Pittsburgh 19, Pa 

Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y 

Dow Corning Corp., Dept. AEI-17, Mid- 
land, Michigan (Silicone Resins & Var- 
nishes) 

du Pont de Nemours & Co., E. I., Fin 
ishes Dept., Wilmington 98, Del 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo 


LAMINATED METALS, PRECIOUS and 


BASE (Sheet, Tube and Wire) 

Baker & Co., Inc., 113 Astor, Newark 5 
N. J. 

General Plate Div., Metals and Controls 
Corp 46 Forest, Attleboro, Mas 


Handy & Harman, sz fulton, New York 
38, Wb r 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, Rhode Island 

Makepeace Co., D. E. Div, of Union Plate 
& Wire Co., Attleboro, Mass 

LAMINATED PLASTICS. See Plastics 

LAMINATIONS, MOTOR and 
TRANSFORMER 

Magnetics, Inc., Dept. EM-5, Butler, Pa 

Thomas & Skinner Steel Products Co 
1114 E. 23rd, Indianapolis 7, Ind 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, Cleve- 
land 12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 3, 401 Liberty Aey 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 

General Electric Co., Nela Park, Cleveland 
12. Ohio 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 


12, Ohio : 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

LAMPS, MINIATURE (Pilot and Indi- 
cator) 

Chicago 1500 N 


Miniature Lamp Works, 
Ogden, Chicago 10, I 
General Electric Co., Nela Park, Cleveland 


12, Ohio 

Herzog Minature Lamp Works, Inc., 12-28 
Jackson Ave., Long Island City 1, N. Y¥ 

Westinghouse _ Electric Corp Gateway 
Center, Bldg. No. 401 Liberty Ave., 
Pittsburgh 22, Pa 

LAVA. See Ceramics 

LAYOUT FLUID 

Dayton Rogers Mfg. Co Minneapolis 
Minn 

Dykem Co., 2303-F N. 11th, St. Louis &, 
Mo 

LENSES. PRESSED GLASS 

Corning Glass Works, Dept. EM-6, Corn- 
ing, N F 

Kopp Glass, Inc., Swissvale, Pa 

LIGHTS, PILOT and INDICATOR 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y 

Dialight Corp., 42-60 Stewart Ave., Brook- 
iyn 37, N. Y. 

Drake Manufacturing Co,, 1711 W. Hub- 
bard, Chicago 22, Ill 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa 

Johnson Co E . 204 Second Ave., 
S. W., Waseca, Minn 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y¥ 

Pyle-National Co., 1388 N. Kostner Ave., 


Chicago 51, Ill 
Square D Co 4041 N. Richards, Mil- 
waukee 12, Wis 


LOCKNUTS and LOCK WASHERS. 


See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilburn 
Ave., Chicago 23, ll ; 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis 

LUGS and TERMINALS 


Aircraft-Marine Products, Inc,, 2100 Pax- 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 13 Mountain Grove, 


Bridgeport 5, Conn. (Hollow Tubular) 


To communicate with any manufacturer whose name appears 


ELECTRICAL 


in this issue use READER INQUIRY FACILITY, page 253. 
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INSULATION RESISTANCE (READINGS TAKEN UNDER HUMIDITY) 


INSULATION RESISTANCE BETWEEN COILS 


JUNE 


100,000 


MEGOHMS 


10,000 


MEGOHMS 


1,000 


MEGOHMS | 


\ Y 3 
i 





° 


1954 


RELATIVE HUMIDITY 
- 93 TO 96% 


TEMPERATURE 100—102° F 


150 voc 


Tests conducted on . 


20 40 60 80 100 





TRACING CLOTH 


Imperial is known in drafting rooms 
Pilon ca mm ccm ela CMe Came amare atey hy 
quality tracing cloth 

With the background of decades of 
experience, its makers have proneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


253 LD. x 
.283 O.D. tubes used on coil 
forms for television receivers. 
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TIME IN HOURS SUBJECT TO HUMIDITY TEST 
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GIVES 
YOU THE 
HIGHEST 


RESINATED PRODUCT 


Performance data—compiled from laboratory tests, actual 
field operations and reports from manufacturers — prove 
the outstanding operating characteristics of Resinite. In 
volume resistivity ...low moisture absorption. . . excel- 
lent thermal properties . .. low power factor . .. and resist- 
ance to voltage breakdown... Resinite outperforms all 
other resinated products. 

Resinite Coil Forms are available with inside or outside 
threads—slotted, punched or embossed. Special three-row 
threaded design permits axial pressure in excess of 25 lbs. 
‘Torque controllable to + or — 1 inch oz. 

RESINITE 8104—very high dielectric properties under extreme humidity. 

RESINITE “AC”—very high dielectric properties —completely immune to 
electrolytic corrosion. 

RESINITE 104—for stapling, severe forming and fabricating. 


Write today for Full Details and Technical Information 


a0 || re 








DIV 1 Steer PRECISION PAPER 
2035B West Charleston Street, Chicago 47, Illinois 


79 Chapel Street, Hartford, Conn. 


Z| GEARS 


AS you want them — WHEN you want them 


INSULATION RESISTANCE OF ANY 


TUBE 


SPURS & . Specialists in manufacture of Fine Pitch 
HELICALS || Gears to close tolerances . . . from or- 
SPROCKETS dinary commercial grades to the most 
& A K . . . . 
omanh exacting aircraft specifications. 
& MITRES Send blueprints for proposals and/or engi- 
WORMS neering collaboration. No obligation to you. 
& WORM ~ 
GEARS 
rune...  FRANKE GEAR WORKS, INC. 
SPLINE 
sre 1922 W. COLUMBIA AVE., CHICAGO 26, ILL. 
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The Wilcolator Series F “Space Saver” 


Electric Thermostat packs big dependable 
performance into remarkably small space. Into the 
space of 2 23/64” x 2 11/16” x 1 21/32”, to be exact. 
Yet it offers various temperature ranges between 40°F. 
and 550°F. The Series F is a snap action thermostat, 
actuated by the expansion and contraction of a stable 
liquid which transmits motion to an expansible dia- 
phragm, to secure close temperature control. It can be 
used with any standard dial or pointer having a 1/4” 
diameter shaft hole. Dimensions of the bulb and length 
of capillary tube can be varied to suit the application. 


STANDARD TEMPERATURE RANGES: 


40 to 100°F. 50to250°F. 6010 90°F. 150 to 550°F. 


SWITCH MECHANISM: Single pole, double break, snap action 


CONTACT RATING: 22A. 230/115V. 
Th.p. 230V. 3/4 h.p. 115V. 


Type F-1 Contacts Open on Temperature Rise 
Type F-2 Contacts Close on Temperature Rise 


Suggested Applications 


Room Coolers 
Air Conditioners 
Clothes Dryers 
Room Heaters 


Roll Warmers 
Rengette Ovens Fryers 
Water Heaters Bake Ovens 
Deep Well Cookers etc. 


Roasters 


For full 
information 
write for 
Folder #359. 


0) F Uh 


COMPANY 


al 


1001 NEWARK AVENUE, ELIZABETH, NEW JERSEY 
Wilcolator (Canada) Ltd., Mimico, Toronto, Ont. 








Burndy Engineering Co., Ine Norwalk, 
Conn 

Cambridge Thermionic Corp., 453 Concord 
Ave Cambridge 38. Mass 


Dante Electric Mfg. Co., Bantam, Conn. 
Hart Manufacturing Co., 211 Bartholomew 
Ave,, Hartford, Conn. (Snap-in) 
Heyman Mfg. Co., Kenilworth 1, N. J 
Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa 

Johnson Co E. F 204 
S. W., Waseca, Minn 

Jones Div., Howard B. Clinch Mfg. Corp., 
Chicago 24, Il 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 

Mycalex Corp. of America, 116 
Blvd., Clifton, N. J. 

Rajah Co., 35 Verona Ave., 
N. J 


Second Ave., 


Clifton 
Newark 4, 


Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, IIL. 

Sherman Mfg. Co., H. B., 
Mich 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park. Ill 


Battle Creek, 


Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N, J 
Thompson-Bremer & Co Sub. American 


Machine & Foundry Co., 520 N 
born, Chicago 10, Ill 


Dear- 


MACHINES. See specific headings 
Balancing; Coil Winding; Die Castings; 
Microfilm; Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, Wire; 

Vibration Test. 





MAGNETIC AMPLIFIERS 

Bogue Electric Manufacturing Co., 
Ave., Paterson 3. N. | 

Soldiers Field Rd., Bos- 


54 Iowa 


Doelcam Corp., 
ton 35, Mass 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Ketay Manutacturing Corp., 555 Broadway 
New York 12, N. Y. 

Magnetic Amplifiers, Inc,, 632 Tinton Ave., 
New York 55, N. Y 

Torwico Electronics, Inc., 965 
huysen Ave., Newark 5, N. J 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa, 


Freling- 


MAGNETIC BRAKES. See Brakes. 


netic 


Mag- 


MAGNETIC MATERIALS. See_ Steel 
Electrical; Magnets, Permanent; Mag 
netic Recorder Components; Powdered 
Metal Products 


MAGNETIC RECORDER COMPONENTS 

Driver Co., Wilbur B., 150 Riverside Ave 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 
Magna Driver Corp., 779 
Buffalo 3, N. Y¥ 


Washington, 


MAGNETS, PERMANENT 
Arnold Engineering Co., Marengo, I! 
Carboloy Department of General Electric 


Co 11109 E. 8 Mile Ave., Detroit 
Mich 
Crucible Steel Co. of America, Henry W 


Oliver Bldg., Pittsburgh 30, Pa 
General Magnetic Corp., 10007 Erwin, De 
troit 34, Mich 
Indiana Steel 
Ind 
Thomas & Skinner Steel Products Co,, 
1114 E. 23rd, Indianapolis 7, Ind 


. 


MAGNET WIRE. See Wire, Magnet 


Products Co., Valparaiso 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del 

National Metal Edge Box Co., 
lowhill, Philadelphia 23, Pa 

Robbins & Myers, Inc Crane & Hoist 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., 
_ = 


1212 Cal 


Tonawanda 


MERCURY RELAYS. See Relays. 
MERCURY SWITCHES. See Switches 


METAL, LAMINATED. See 
Metals. Precious and Base 


Laminated 


aaa PERFORATED. See Perforated 
Metals. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals. 


METALS, RARE 

Fansteel Metallurgical Corp., 
cago, Il 

Mallory & Co., Inc., P. R., 
6, ind. 


North Chi- 


Indianapolis 


METALS, 
Metals, 


RIGIDIZED. See Rigidized 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Glass- 


To communicate with any manufacturer whose name appears 





MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., Inc., William, Dept. Ey 
North & Valley, Willimantic, Conn 
Continental-Diamond Fibre Co., Newark 

13, Del 
General Electric Co., Chemical Diy. 
1 Plastics Ave Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 
Macallen Co., Bay Rd., Newmarket, N. H 


Mica Insulator Co., Schenectady 1, N. ¥ 

Mitchell-Rand Insulation Co Inc 51 
Murray, New York 7, N. Y 

New Encland Mica Co In 30 Woert 
Ave., Waltham 54, Mas 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 
Insulation and Wires, Ir 3435 Ch 


u 


teau Ave., St. Louis 3, Mo 


MICROFILM EQUIPMENT 


Eastman Kodak Co Rochester 4, N. Y¥ 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 


Kux Machine Co 6725 N. Ridge, Chi 
cago 26, Ill 





MOLDS and DIES (Plastics and Rubber) 


Royal Oak Tool & Machine Co 29800 
Stephenson Hwy., Royal Oak, Mich 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 
eago, Ill 

Mallory & Co., Inc., 
6, Ind 


P. R., Indianapolis 


MOTOR and GENERATOR SHELLS 
Cleveland Welding Co., W. 117th & Berea 
Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations 


MOTORS, AIR 


Gast Manufacturing Corp., 100 Hinkley 
tenton Harbor, Mich 


MOTORS and GENERATORS. See Motors 


Table on page 386 


MOUNTINGS, RUBBER and 
SYNTHETIC 


tarry Corp., 708 Pleasant, Watertown 72 
Mass 

General Tire & Rubber Co., The 
trial Products Div., Wabash, Ind. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co 3 
Wooddale Ave Minneapolis 16, Mi 

Minnesota Silicone Rubber Co., 5724 W 
36th, Minneapolis 16, Minn 

tl". S. Rubber Co., Rockefeller Center. New 
York 20 : 

Van Cleef Bros., Inc., 7800 Woodlawr 
Chicago 19, Il 


nr 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., 234 North Elm, Wa 
terbury 20, Conr 

Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn 


NAME and INSTRUCTION PLATES 

C & H Supply Co 415 E. Beach Ave 
Metal-Cal, Dept. D-2, Inglewood 3 
Calif 

Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Til 

Continental-Diamond Fibre Co., 
13, Del 

Electric Auto-Lite Co., Port Huron, Mich 

General Electric Co Chemical Div 
Plastics Ave., Pittsfield, Mass, (Plastics 

Mica Insulator Co., Schenectady 1, N. ¥ 
(Plastics) 


Newark 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conr 
(Cupro- Nickel) 

Chase Brass & Copper Co., 
Conn, 

Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 

Driver-Harris Co., Harrison, N. J ; 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 


Waterbury 20 


Riverside 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Federated Metals Div., American Smelting 
& Refining Co., 120 B'way, N 
i. 


Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., 
Conn 

Waterbury Rolling Mills, Waterbury, Conn 


Seymour 





in this issue use READER INQUIRY FACILITY, page 253. 
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is SPECIALISTS IN DESIGNING AND MANUFACTURING 
OF ALL PURPOSE FASTENERS, WIRE FORMS. TOOLED - sae 
TO PRODUCE OVER 1,000 STYLES IN ANY SCREW SIZE Triple “M” makes 
. OR MATERIAL, OR TO YOUR SPECIFICATIONS. BACKED 4 Sr we 
BY 34 YEARS OF EXPERIENCE. Precision Molded Components 
BULLETINS COVERING OUR COMPLETE LINE otor Industr 
UPON REQUEST. for Top Names in the M y 
" WENCO MANUFACTURING CO. 
SIMPLEX WIRE STRIPPERS AND CUTTERS - 4 
TOOLS * DIES *© STAMPINGS © SPADE BOLTS ‘ 
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230 Pork Avenue, New York 17, N. Y 35 E. Wacker Drive, Chicago 1, Ill 
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SEND FOR FREE CLIP AND 
INSULATOR SAMPLES! 
Select from illustrations above. 


5 INSULATOR COLORS now avail- 
able for easy lead identification. 
Black, Red, White, Blue and Yellow. 
Samples on request. 


NEW CATALOG No. W-550 
ON REQUEST. 


ay ay 
WE MAKE THE KIND 
OF INSULATORS 


YOU NEED: 





Ask about our handy, low- 
cost display and selection 
board, for all department 
heads, jobbers, etc. 











Universal Porcelain Insulators are custom made, exactly to the dimensions 
and the required performance specified . . . in any quantity desired. High 
resistance to shock is an outstanding feature of all Universal Insulators. 
Additional advantages include high dielectric strength, resistance to flash 
over; ability to withstand moisture, fumes, acids, heat and cold. Your 
inquiry will receive our prompt attention. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


ee 
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MOTORS 


Miniature Timing Motors, Geared 


Subfractional, 





Under 1/20 Hp. 


Fractional, 1/20, 34 Hp. 





Integral, 1 to 7% Hp. 


Integral, Over 7% Hp. 


Gearmotors 








Generators 





Low Voltages (Under 110) 


Acro Manufacturing Co., 
Ohio (B) 
Allis Co 
(RNG) Wis. 
American Electric Motors, 4811 Telegraph 
Rd., Los Angeles 22, Calif. (BFKNQU) 
Baldor Electric Co., 3 Duncan Ave 
St. Louis 10, Mo. (FGKLN) are 
Barber-Colman Co., Dept. F, 1203 Rock 
Rockford, Il. (BCEYZ) 
Selgian Electric Sales Corp., 40 E. 49th, 
New York 17, N. ¥. (BCDFHKNPQ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQRTYZ&) 
7 “ tric Manufacturing Co., 54 Iowa 
Ave,, Paterson 3, N. J. "GJIKL) - 
erie J. (FGJKLMNO 
sristol Co Waterbury 20 
Century Electric Co., 1806 
Louis 3, Mo. (FGKLNOQR) 


Columbus 16, 


Louis, Milwaukee 7, 





Conn. (AX) 
Pine, St 


Cramer Co Inc., R. W., Box 8, Center 
brook, Conn. (A) 
Crocker-Wheeler Div., Elliott Co., Am- 


pere, N. J. (KLNOPQRUVW) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg, Co. 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNY) 

Doelcam Corp., Soldiers Field Road, Bos- 
ton 35, Mass. (Servo 

Doerr Electric Corp., 
(FGKL) 

Eastern Air Devices, Inc., 
Dover, N. H 


Cedarburg, Wis. 


15 Washington 
(ABEFJQTU) 


Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 
Electric Indicator Co., Inc., 105 Camp 


Ave., Springdale, Conn. (BCDEFGHJU 


VW) (Servo) 

Electric Specialty Co 171 South Stam 
ford, Conn. (FGIKLMNOPUVWYZ) 
Electro Engineering Products Co,, Inc., 
609 W. Lake, Chieago 10, Ill. (BCD 

UVX) 


Elliott Co., Crocker-Wheeler Div., Am- 
pere, N. J. (KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 


Fairbanks-Morse & Co., 600 S. Michican 
Ave., Chicago 5, Il. (FKNOPQUVWY) 
Fasco Industries, In 100 Augusta, Ro 


chester 2, N. Y. (BCDFGHYZ&) 
Ford Instrument Co., 31-10 Thompson Ave 


Long Island City, .N. Y¥. (FYU) (Servo) 
G-M_ Laboratories In 4300 N Knox 
Ave Chicago 41, Ill. (Servo) 
General Electric Co Apparatus Div 
Schenectady 5, N. Y 


BCDEFGHIJIKLMNOPQRSTU VWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hagen Manutacturing Co., Ine Sub. of 
Eagle Signal Corp., Moline Il 
(ABCDE) 

Hansen Mfg. Co., Inc 

ABCEVXYZ) 

Haydon Co., A. W 


Princeton 3, Ind 


234 N. Elm, Water- 


bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc 2536 “Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


Hoover Co Electric 


Motor Div., 12? 
Brook Ave., N. 


Plainfield, N. J. (FK) 
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Howard Industrie In Dept 
State, Racine, Wis. 
UVYZ) 

International Register Co., 2620 W. Wast 
ington Blvd Chicago 12, Il A) 

Jack & Heintz Ine 7620) Broadway 
Cleveland 1, Ohio (FINK) 

Kearfott Co., In 1378 Main Ave Clif 
ton, &. J. (UY) (Servo) 

Ketay Manufacturing Corp., 555 Broadway 
New York 12. N. Y. (Servo) (FJ 

Lamb Electric Co Kent, Ohio (BCDEF 
GHIJIQKSZ) 

Leland Electric Co Div. of 
Machine and Foundry Co., 
Ohio (FGKLNOUV) 

Marco Industries, Inc., 788 Terrace Blvd., 
Depew, N. Y. (BCFHY) 

Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. (CDGH) 
Master Electric Co., Dayton 1 
(FGIKLMNOPQRTUVW) 
Motoresearch Co 1600 Junction Ave., Ra 

cine, Wis, (BQY) 


EM-6, 1760 
(ABC Ukr GHQRI 


Americal 
Dayton 1 


Ohio 


National Pneumatic Co., Inc., Holtzer 
Cahot Tri Boston 19, Mass. (QRUV 

Onsrud Machine Work In S007 Pal 
mer, Chicago 47, Ill. (FKN) 

Oster Manufacturing Co., John, Racine 
Wis. (BCFGHUVYZ&) (Servo & Syn- 
chro) 

Packard Electric Div General Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., 1415 W. Market, 


Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Portable Electric Tools, Inc., Motor Div., 
200 W. 88rd, Chicago 20, Ill, (GHL) 
Rae Motor Corporation, P. O. Box 291, Ra- 

cine, Wis. (BCDFGHYZ&) 

Reeves Pulley Co., Columbus, Ind. (QRT) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) 

Robbins & Myers Inc Motor Div., 
Springfield 99, Ohio (BCDEFGIJKNU) 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L. L, N. Y¥. (Servo) 
Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave Bloomfield, N. J. (KLNOQRYZ) 
Sterling Electric Motors, Inc., 5401 Ana 


Alhambra, Calif. 


heim—Telegraph Rd., Los Angeles 22 
Calif. (FKNQ) 

Transicoil Corp 1346 Suburban Station 
Bidg., Philadelphia 3, Pa. (Servo) 

U. 8S. Electrical Motors, Inc., Los Angeles 


n4, Calif. (FKNQY) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A 1626 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa. (BCDEFGHJKLM 
NOPQRSZ&) 


ee —_w”n 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainle 
NUTS. See Fastener 
NUT RUNNERS. See 


and Equipment 


Pneumati Tool 


Screw-Driving Machines 
OHMMETERS. See Instruments 
OILERS. See Lubricator Oil or Grease 


OSCILLOGRAPHS 


See Instruments alse 
graphic 


Recorders, Oscill 


OSCILLOSCOPES 

Du Ment Laboratories In 
760 Bloomfield Ave... Cliften, Nod 

Federal Telephone and Radio Corp., 19 
Kingsland Rd Clifton, N. J 

General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y 


Triplett Electrical Instrument Co., Bluff 
tor Ohio 

Waterman Products Co In 145-6 
Emerald, Philadelphia 25, ID'a 

OVENS, INDUSTRIAL 

Insulation and Wires Ine } > cr 
teau Ave., St. Louis 3, Mo 

PACKAGING. See Boxes and Crate Con 
tainers, Packaging and Shippir 

PACKINGS. See Gasket 

*AINTS. See Lacquer Enamel Paints 


and Varnishe 


PALLADIUM. See Platinum and Platinum 
Products 
PANEL CONTROL UNITS 


Allen-Bradley Co 1316 S. Second, Mil 
waukee 4, Wis 


Arrow-Hart & Hegeman Electric ( 103 
Hawthorn, Hartford 6, Conn 
Automatic Temperature Control Co I 
}1 Pulaski Ave., Philadelphia 44, Pa 
Bristol Co., Waterbury 20, Conn 
Eagle Signal Corp 102 20th, Moline 1 


iit 
Gemeo Electric Co 4 
Rd., Detroit 19, Mich 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 


OS W 8 Mile 





Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J : 
Mullenbach Electrical Manufacturing ©0., 
2300 KE. 27th, Los Angeles 58, ¢ alif 
Square D Co 1041 N. Richard Milwau 
kee 12, Wis 

Ward Leonard Electric Co 1 South, 
Mount Vernon, N. Y 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22 Va 

Wheelco Instrument Dis ver-Colman 
Cr 1203 Rock, Rockford, Hl 


PANELS, DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. See Cabinets, 
Sheet Metal 

PAPER, INDUSTRIAL 

Cottrell Paper Co Ir 88 Purchase, 


Fal! River 1, Ma 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


ELECTRICAL 


MANUFACTURING 


see ee ee 


a0 


Years of Service 
TO AMERICAN INDUSTRY 





COMPLETE LINE OF MECHANICAL 


Rubber Products 


Whether your problem involves — Extremely 
high or low temperature — High resistance to 
oils and greases — Handling chemicals, gas, 
liquid or solids, in fact any application where 
resiliency is required, let Wilbow work it out 
for you. We specialize in fabrication of prod- 
ucts from: 

Silicone Rubber 

Hycar (Buna N) Synthetic 

Hycar (Polyacrylic) Synthetic 

G. R. S. (Buna S) Synthetic 

Thiokol (Polysulfide) Synthetic 


Neoprene (Chloroprene) Synthetic 
Natural Rubber, all types. 


Our Reputation Is Your Guarantee 


THE WILLIAMS-BOWMAN RUBBER CO. 


1945 SOUTH 54th AVENUE 
CICERO 50, ILLINOIS 
















Save 2/3 of your wire 


twisting costs with 


ROBINSON WIRE TWISTERS 


Split-second whirling action of Robinson Wire 
Twisters is saving thousands of dollars for aircraft 
engine manufacturers, airlines, Air Forces, etc. 
If you have a wire twisting job, it can do the same 
for you. No time wasted in changing tools—it is 
pliers, cutters, twister all in one precision quality 
tool. Easy and natural to use. 1 Ib. weight. Slender 
nose, side-cutting oil-tempered head, permanent 
bronze bearing. 9” and 12” length. $18.50 and 
$19.50. FOB Sacramento. Unconditionally guar- 


anteed. Write for detailed information. 


RALPH C. ROBINSON CO. 


Box 494-446 North Sacramento 15, Calif. 
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Mounting Legs 
Shown Dotted 
‘Available as 
peters Extra 
n all Models 


f 


i ’ i % 
DOTTED ACTUATOR INDICATES STANDARD MODEL ‘2001 *? 


Let CHERRY make the switch you need. Send us this page 
with your requirements indicated on the diagram and charac- 
teristic chart. We'll make a prompt quotation that, in many 
cases, will be Jess than the cost of standard switches capable 
of doing the same job! 


FACTS ABOUT CHERRY-SWITCHES — Precision snap- 
action type using the time-proven over-center spring princi- 
ple for accurate operation. Spring selection permits wide 
range of actuating pressures. Silver contacts give high cur- 
rent capacity and long life. Standard CHERRY-SWITCHES 
UL rated at 6 amps, 125 v. AC. Special switches available 
up to 15 amps, 125-250 v. AC. DC designs available. Over 
five million in use today, 


CRENN snc SME Kou em 
; ‘ 
i 
i 
} 
£ 


CIRCLE OR FILL IN CHARACTERISTICS YOU WANT 













MODEL FILL IN YOUR SPECIAL 


REQUIREMENTS 





CHARACTERISTICS 







Operating Force 
















Rest Position 15/32 in. | 

Operating Position 11/32 in. | 13/32 in. a 
Differential 

Movement 1/32 in. 

Contact Seporation .050 in. 





Do You Need UL Approval?__ 
What Life Rating?__ 
Contact Arrangement? 





Miniature 3000 series. 


Bao 


Write for specifications. 





ELECTRICAL PRODUCTS <¢O. 
3080 Skokie Valley Road 
Highland Park, Illinois 






Gentlemen: 


Please submit a quotation on the switch 
detailed above. | understand this will not ob- 
ligate me in any way. 


|) 


COMPANY 


STREET 


3M WS DEERE ues es CUT ALONG DOTTED LINE SS ce OS SS SS SD 


CITY felis ZONE STATE 











METAL STAMPINGS 
Rely on DUDEK & BOCK 


You get precision WIRE 
FORMS, Springs and Stamp- 
ings that are easily assembled 
... that withstand stresses . . . 
perform under the most trying 
conditions. Rely on our EX- 
PERT ENGINEERS to pro- 
duce designs that meet your 
exact needs—and save you 


MONEY! 


a Estimates and Delivery Dates 


WIRE 
FORMS 


Four-Slide wire 
machinery with 
punch press at- 
tachments handle 
wire diameters 
from .005 to 
.312 inches. 


SD 


SPRINGS 


Facilities range 
from .003 up to 
.148 in round 
wire Up to .105 
in square wire. 


— 


ae 


METAL 
STAMP- 
INGS 


Handles flat stock 
thicknesses from 
005 to .093 and 
widths up to 3 
inches. 


VALUABLE 
BROCHURE 
SY BY 


DUDEK & BOCK iirc:co. 


2100 West Fulton Street, Chicago 12, Illinois 
pale as HAymarket 1-1880 





Hollingsworth & Vose Co., East Walpole, 
Ma 


Mosinee Paper Mills Co., Dept EM 
Mosinee, Wis 
West Virginia Pulp and Paper ¢ 0 


Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


Acme Wire Co 1255 Dixwell Ave New 
Haven 14, Conn 

Continental-Diamond Fibre Co., 

Del 

Cottrell Paper Co Inc., SS Purchase, 
Fall River 1, Mass 

Dobeckmun Co., 3301 Monroe Ave., Cleve- 
land 13, Ohio 

General Electric Co Chemical Div., 
1 Plastics Ave Pittsfield, Mass 

Hollingsworth & Vose Co East Walpole, 
Mass 

Insulation and Wire Inc 3435 Chou- 
teau Ave St. Louis 3, Mo. 

Insulation Manufacturers Corp 165 W 
Washington Blvd Chicago 6, Til 

Irvington Varnish & Insulator Div of 
Minnesota Mining & Manufacturing Co 
' Argyle Terrace Irvington 11 N. a 

Johns-Manville, Box 60, New York 16, 

N Y 


Newark 


Mica Insulator Co., Schenectady 1, N. Y¥ 

Mitehell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y¥ 

Mosinee Paper Mills Co., Dept EM 
Mosinee, Wis 

National Vulcanized Fibre Co 
ton 99, Del 

Natvar Corp., 207 Randolph Ave Wood 
bridge, N. J 

Spaulding Fibre ¢ Ine Tonawanda 
N. ¥ 


Wilming 


West Virginia Pulp and Paper Co 30 
Park Ave New York 17, N. Y 


PAPER, PHOTOGRAPHIC REPRODUC- 
TION 


Bruning Co Ir Charle 1700 Montrose 
Ave Chicago 41, Ill 
Eastman Kodak Co Rochester 4, N. ¥ 


PAPER, TRACING. See Tracing Cloth 
ud Paper 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co 2817 W 
Fort, Detroit 16, Mich. (Hopper Units) 
Syntron Co., Homer City, Pa Vibrator) 


PERFORATED METALS 
Rigidized Metals Corp 
Y 


falo 2 
Wickwire Spencer Steel Div Colorado 


Fuel and Iron Corp., Clinton, Mas 


PERMANENT MAGNETS. See Magnets 


Permanent, 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 2v, 
Conn 

— & Co., Inc., P. R., Indianapolis 
6 nd 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N, Y¥ 

Seymour Manufacturing Co., 
Conn 

Waterbury Rolling Mills, Inc 
Conn, 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn 

General Electric Co., Electronics Div 
Thompson Rd., Syracuse, N. ¥ 

International Rectifier Corp 1521 Grand 
Ave El Segundo, Cal 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St Louis 3. Me 


PHOTOELECTRIC CONTROLS 


gristol Co Waterbury 20, Conn 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Mercoid Corp., 4227 W. 
Chicago 41, Ill 

Westinghouse Electrix Corp Gateway 
Center sldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


PILLOW BLOCKS. See slocks, Pillow 
PINS, COTTER and LOCK. Sce Fasteners 
PINS, SEAMLESS 
Bead Chain Mfg. Co 


Bridgeport 5, Conn. 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 
American Insulator Corp,, New Freedom 


7323 Ohio, Buf 


Seymour, 


, Waterbury, 


Belmont Ave 


13 Mountain Grove 


Anchor Plastics Co., Inc 36-36 36th 
Long Island City 6, N. Y¥ 
Asbestos-Textile Div., Raybestos-Manhat 
tan, In Manhein Pa 
Barber-Colman Co., Dept. F, 1203 Rock 
Rockford, Ill 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill 

Continental-Diamond Fibre Co., 
13, Del 

Crane Packing Co., 1824 Cuyler Ave 
Chicago 13, Ill 

Davies Molding Co., Harry, 1428 N. Well 
Chicago 10, Ill 

Dayton Rogers Mfg. Co., 
Minn 

Dimeco-Gray Co., 210 E. Sixth, Dayton 2 
Ohio . 

Electric Auto-Lite Co 


723 New Center Bldg 


Newark 


Minneapolis 


Bay ifg. Div 
Bay City, Mich 


Erie Resister Corp., Plasti Div Erie, 


Pa. 

Federal Telephone and Radio Corp 199 
Kingsland Rd Clifton, N. J 

General Americar Transportation Corp 
Plasti Div., 1385 S. La Salle, Chic 
”, Til 

General Electric Co., Chemical Div., 1 


Plastic Ave Pittstield, Ma 

Gries Reproducer Corp 149 Beechwood 
Ave New Rochelle, N. Y 

Irvington Varnish & Insulator Dtly of 


Minnesota Mining & Manufacturing Cx 
% Argyle Terrace, Irvington 11, N. J 

Kuhn & Jacob Molding and Tool Co 
1204 Southard, Trenton 8, N. J 

Kurz-Kasch, Inc., 1419 S$ Broadway 
Dayton 1, Ohio 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co Wao W 
Fullerton Ave Chicago 3%, Ill 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 

Natvar Corp., 207 
bridge d 

Phalo Plastics Corp 
ter, Worcester, Mass 

Polymer Corp. of Pennsylvania, Reading 
a 

Richardson Co., 2799 Lake, Melrose Park 
Til. 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 


Randolph Ave., Wood 


Commercial & Fos 


Rostone Corp 123 S. Earl Ave., Lafay 
ette, Ind. (Inorganic) 
Kyerson & Son, Inc., Joseph T., Chicago, 


Ill. 
Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22 ll 
Spaulding Fibre Co., Tonawanda, N. Y 
Taylor Fibre Co., Norristown, Pa 
U. S. Gasket Co., Camden 1, N. J. 
Westinghouse Electric Corp., Gateway Cen- 
ter Bldg No 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
Wiggins Plastic Molding Co., Inc., 317 
Cortlandt, Belville 9, N. J 


PLASTICS—MOLDING, LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenoli (E) 
Plactusols, Vinyl aI) 
Polvethylene (H) 
lolyester Resins (Q) 
Silicone Resin (S) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (KK) 
Vinyl Chloride (Vv) 

Vinyl Chloride- 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y. (CJQ) 

Bakelite Co., A Division of, Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. (EFHJIMQUV) 

Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 
tjorden Co., Chemical Div., 5000 Summer 
dale Ave., Philadelphia 24, Pa. (E) 

Dow Chemical Co Plastics Sales, PL 
1345. Midland, Mict (F) 

Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (S) 

du Pont de Nemours & Co., Inc., E. L, 
Polychemicals Dept., 350 Fifth Ave 
New York 1, N. Y. (ADGKLPR) 

Durez Plastics & Chemicals, In 1306 
Walck Ra North ‘Tonawanda, N. Y 
(E) (Casting Resins) 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (EFQS 

Glastic Corp., 1823 E. 40th, Cleveland 3 
Ohio (Q) 

Goodrich Chemical ¢ B. F., Div. of B 
} Goodrich Co Dept GH-3 Rose 
Bidg Cleveland 15, Ohio (INVW) 

Kellogg Co M. W., Sub. of Puitman 
In P. O. Box 469, Jersey City 3 
N. J. (P) 

Koppers Co Inc., Chemical Division 
Dept. EM-64, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mtg. Co., St. Pau 
6, Minn. 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. (CEFV) 

Plasti Research Products, Urbana, Ohio 

Polymer Corp. of Pennsylvania, Reading 
Pa. (GP) 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill (CE 

Rostone Corp., 12 
Ind, (H) 

Shell Chemical Corp., 500 Fifth Ave., 
New York 36, N. Y 

U Ss Rubber Co., 
New York 20, N 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxon, Harrisburg, Pa. (Di 
electric Sheets) 

Campeo Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi 
cago, Tll, (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., 
13, Del 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Glastic Corp., 1823 E. 40 St., Cleveland 
3. Ohio 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3. Mo 











3 E 


Earl Ave., Lafayette 


Rockefeller Center 
Y 


Newark 


To communicate with any manufacturer whose name anvears 
in this issue use READER INQUIRY FACILITY, page 253. 
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COPALAM electrical 
insulating material 


Meets all Class B requirements 
Dielectric strength — 600 volts per mil 
Tensile strength — 25,000 Ibs./sq. in. 
Thicknesses from .010 to .025 

An asbestos-glass laminate 


No delamination or fraying 


High impact strength and arc resistance 
Will take any electrical varnish 


Write for literature and free sample 


Representatives everywhere 


COTTRELL PAPER COMPANY 
88 Purchase St., Fall River, Mass. 


Lt 
iS SOCKETS ~\_ 


$-306-AB 
Socket with 
Angle Brackets. 


Jones Series 300 illustrated. 

- 906 See Small Plugs & Sockets for 1001 

ug, Cable Clamp . ing. 

a. Uses. Cap or panel mounting 

@ Knife-switch socket contacts 

phosphor bronze, cadmium 
plated, 


© Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 

@ Insulation molded bakelite. 


© All Plugs and Sockets polarized, 


© Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit. 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


HOWARD B. JONES DIVISION 


CINCH MANUFACTURING CORPORATION 


HICAGO 24, ILLINOY 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 
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ELECTRICAL 


CONTACTS 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 








-»-give positive 
control of multiple 
complex circuits ! 


The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step- 
ping or selective controls are available depending upon the 
requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size. 
HERE’S HOW A LEDEX RELAY OPERATES... 

A LEDEX ROTARY SOLENOID provides the mechanical power to 
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
—The commutating switch of the Ledex in combination with the 
control wafer switch makes it possible to select the multiple circuits 
to be connected by a single manually operated switch. RATCHETS 
are used to transmit the oscillating action of the Rotary Solenoid 
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin- 
ations of 8, 10, 12, 18 and 24 positions. All wafer sections are 
versatile in application. For example the 12 position wafer switch 
may be designed to utilize almost any of the factors of 12 such 
as 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wafer 
switches are of silver alloy. For most applications the switch insulation 
is of wax-impregnated bakelite. Ledex Relays are available with foot, 
flange or panel mountings. 

The Engineering staff of G. H. Leland, Inc., will assist you in de- 
veloping solenoid operated Relays best suited to your products! 


WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 


389 
































































SEND FOR 4-page fold- 


er containing valuable 
Stamped Gear dataand 
tables. Write today! 


Fine quality Gears can now be STAMPED by 
Winzeler, with a degree of uniform accuracy 
you never thought possible! That's why they 
are used so successfully in many unusual ap- 
plications. Extremely skillful tooling, stamp- 
ing and assembling by staking, brazing or 
riveting performed with speed and low cost 
efficiency in production runs only! Stock and 
custom dies. Ask our capable engineers for 
ideas and cost estimates. 


WINZELER MANUFACTURING & TOOL C0. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 















Thousands of these 


MAGNA i. 


HOLDERS * 


cut costs 4 ways 


FOR POWER AND 
SPIRAL SCREWDRIVERS 











Cuts labor costs. No hand starting, no pre- 
positioning of screws. Bit holds screw 
firmly. High energy permanent magnet 
energizes bit with 10 times ordinary “pull”. 
Cuts bit costs through use of long-wearing 
super hard, low-cost interchangeable in- 
sert bits. 

Cuts bit wear and replacement since the 
energized bit seats itself positively in the 
screw slot or recess. 

Eliminates loss of time and material caused 
by dropped screws. 


hy 
A, 


Bit holders available for all makes of 
power and spiral drivers. Also super 
hardened tool steel insert bits for all 
types and sizes of screws. 

Permanently Magnetic Magna-Tip Hand 
Screw Drivers*... bits for all types and 
sizes of screws and Magna-Tip Hex 
Drivers for hex head screws. 


* U.S. Patent No. 2,550,775. 
Write for folder 85-E, information and prices: 





MAGNA DRIVER CORP. 


779 WASHINGTON STREET, BUFFALO 3, N.Y 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
M,. 2. 
Mitchell Rand Insulation °- Inc., 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


Mica Insulator Co., Schenectady 1, 
51 
Murray, New York 7, N 
Polymer Corp. of Pennsylvania, Reading, 


Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
cago 47, TIL 

a & Son, Inc., Joseph T., Chicago, 


Spaulding Fibre Co., Inc., Tonawanda 
N.Y 


Stone Paper Tube Co., Inc., 900-922 
Franklin, N. E., Washington 17, D. C. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 
PLATINUM and PLATINUM PROD- 


UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 

Brainin Co.. C. 8., 318 Washington, Mt. 
Vernon, N. Y. 

General Plate Div., Metals and Controls 


Corp., 46 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
— 2s 2 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 

PLIERS and CUTTERS, WIRE 

Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill 

Robinson Co., Ralph C., Box 494-442, 
North Sacramento 15, Calif. (Wire 


Twisters) 
PLUGS and RECEPTACLES 
Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 
Cop.. 1830 S. 54th 
ll 


American Phenolic 
Ave., Chicago 56, . 
Arrow-Hart & Hegeman Electric Co., 103 


Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Co., 1033 W. 
Van Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Tl. 

Cannon Electric Development Co., 
500, 3209 Humboldt, Los 
Calif. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Crouse-Hinds Co., Syracuuse 1, N. Y¥ 

General Electric Co., Construction Mate- 


Dept. 
Angeles 31, 


rials Div., Bridgeport 2, Conn. 
Hubbell, Inc., Harvey, Bridgeport 2, 
Conn. 
Johnson, E. F., 204 Second Ave., 8S. W. 


Waseca, Minn. 
Jones Div., Howard B., Cinch Mfg. Corp. 
Chicago 24, Tl 
Joy Manufacturing 
Bldg Pittsburgh 
— Electric Co., 120 

R 


Co., 


99 


Henry W. Oliver 
P 


a 
Main, Pawtucket, 


Packard Electric Div., General Motors 
Corp., Warren, Ohio 
Pass & Seymour, Inc., Solvay Station, 


Syracuse 9, N. 
Pyle-National Co., 
Chicago 51 Til 


1388 N. Kostner Ave 


Pyramid Instrument Corp., Lynbrook 
i. 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich 

Royal Electric Co., Inc., Pawtucket, R. I. 

Switcheraft, Inc., 1328 N. Halsted, Chi- 
cago 22, IL 

0. 2 Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Winchester Electronics, Inc., Glenbrook, 
Conn. 

PLUGS, EXPANSION . 

Wrought Washer Mfg. Co., 2200 So. Bay 


Milwaukee 7, Wis 


PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 

Keller Tool Co., Grand Haven. Mich 

Mead Specialties Co.. Dent. F-54, 4114 N 
Knox Ave., Chicago 41, TL 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn 

Superior Electric Co., 83 Laurel, 
Conn. 


Bristol 


POTENTIOMETERS. 
(See also Rheostats). 
Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis 
Bristol Company, Bristol Conn 
DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 


Mil 


Helipot Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa 

Ohmite Manufacturing Co., 3613 Howard, 
Skokie, Ill. 

Stackpole Carbon Co., St. Marys, Pa 

TAGliabue Instruments Div., Weston 


Electrical Instrument Corp., 614 
linghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, II! 


Fre 


POTS and LADLES, MELTING 
General Electric Co., 

Div., Schenectady 5, ° 
Vulean Electric Co., Danvers 2, 


Apparatus Sales 
N. Y 


Mass 


POWDERED METAL PRODUCTS. (Ses 
also Bearings and Bushings; Contacts) 
Amplex Div. of Chrysler Corp.. Dept. E 
6501 Harper, Detroit 31, Mich 
Bound Brook Oil-Less Bearing Co., 

Brook, N. J 


Bound 


Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., 
Oak Lawn, Ill 

Stackpole Carbon Co St. Marys, Pa 
(Iron Cores) 

Superior Carbon Products, Ine., 9114 
George Ave Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

POWDERS, METAL 

Antara Chemicals, Div. of General Dye 
stuff Corp., 435 Hudson, New York 14 
- - 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

New Jersey Zine Co 160 Front New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 

POWER SUPPLY UNITS 

American Television & Radio Co., St 
Paul 1, Minn. 

Fansteel Metallurgical Corp., North Chi 
cago, 

900 


Federal Telephone and Radio Corp., 
Passaic Ave., E. Newark, N. J 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Raytheon Mfg. Co., Equipment Sales Div 


Dept. 6270-EM, Waltham 54, Mass 

Servo Corp. of America, Inc., New Hyde 
Park, N. Y. 

Superior Electric Co., 83 Laurel, Bristol 
Conn. 

PRE-PLATED METALS. Aluminum 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 


American Nickeloid Co., Peru 3, TIl. 


PRESSES, MOLDING. 
chines, Plastics, 


See Molding Ma- 


PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose Ave., 


Chicago 41, Tk. 
PULLEYS, V-TYPE. See Drives, Belt 
PUMPS. See also Compressors § and 
Pumps, Air and Vacuum 


Fairbanks-Morse & 600 S 
Ave., Chicago 5, 

Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd.. Bedford, Ohio 
Robbins & Myers, Inc., Pump Diiv., 
Springfield 99, Ohio 
Scintilla Div., Bendix 
Sidney, N. Y., (Diesel 


Co., Michigan 


Aviation Corp., 


Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric 
Hawthorn, Hartford 6, Conn 

Automatic Electric Sales Corp., 
Van Buren, 7. mn 


Second, 


Mil 


Co., 103 
1033 W. 
Chicago 7 
Crouse-Hinds Co., Syracuse 1, N. Y. 
General Electric Co., Apparatus 
Div,. Schenectady 5, N : 
Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport. Il 
National Acme Co., 176 E. 13\1st 
land 8, Ohio 
Pyle-National oo. 
1 


Sales 


Cleve 


1388 N. Kostner Ave 


Chicago 51, 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wi 

Ward Leonard Electric Co., 34 South 
Mount Vernon. N. Y 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

PYROMETERS 

Bristol Co., Waterbury 29, Conn 


Servo Corp. of America, New Hyde Park, 
AD 


TAGliabue Instruments Div., Weston Elec 


trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J. 
Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park P. 0., 
Wheelco Instrument Div Rarber-Colman 
Co., 1203 Rock, Rockford, I. 
REACTORS. (See Transformers.) 
RECORDERS, GRAPHIC. 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 


(See Instruments). 


See Instru 


RECORDERS, COMPUTER. 


ments, Electronic. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass 

RECTIFIERS, MERCURY ARC 

General Electric Co Apparatus Sales 
Div., Schenectady 5, N. Y. 

Westinghouse Electri Corp Gateway 
Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


ELECTRICAL MANUFACTURING 


WOULD YOU SHIP YOUR PRODUCT 
IN A MISFIT CONTAINER? 





| The sie size of hat may look funny, but the and crates that will enable a product such as weansucieest Sces suk e0aien 

. wrong shipping container is no laughing mat- yours to be shipped safely, compactly and WOODEN BOXES ead CRATES 

| er. More often than not, it is the cause of economically CORRUGAIED FIBRE BOXES 

| gezsaliosos oes damate ims snd Nasty scanty ofrpnnce and depends 4, unt Cae 

nd ; bility recommends SUPERSTRONG as a : 
SUPERSTRONG laboratories are maintained source of known quality for your shipping 


for the design of perfectly balanced boxes container requirements. 


SHIPPING 


SUPERSTRONG 


1440 WEST list PLACE + CHICAGO 8, ILLINOIS i 





Molded Plastics!) 1 | 


® Specialists in Custom 
Molding of Parts from ; 
ell Bakelite, Phenolic, Melam- : | 
ine and Urea Materials. 


" RATHBORNE, HAIR and AS BOX CO. 


ai. ® Complete Design, Pro- 
e duction, Tooling and Ex- 
perimental Facilities. 





| 
i y We invite your inquiries 
uth | , ne ee ee 
| Wiggins Plastic Molding Co., Inc. , | 
) 319 Cortlandt Street, Belleville 9, N. J. 
| 
) - S 
4 | @ RANGES TO 50,000 a 
: | eNO CRANKING © NO 
ms | @ AUL-ELECTRIC ° ee 
nan BLE a AC 
e FULLY PORTA ulation 
QUALITY BUILT BROTEST is built eheouRout 0 ACCURAT E 
I FAS al parts to 
resting No mechanic 
COILS V a Nolaboricas cranking sos —_— ae 
ric of order d D.C. voit ; 
get out A.C. an 
Models have nce 
lf your product calls for a coil application, call for ‘ Several sistance ohmmeter- kes insulation resistal 
e marred quality built coils. Our engineers will build 8 Oe ii - a ee Ask for ee 
coils to your specifications. Guaranteed qual- . testing a Pus ULLETIN 2 
ssa ity throughout. Write today. Send prints or description ’ WRITE FOR 8 


of product for prices. 





ales 


way 





APPLIANCE MFG. CO. ts ie aby oie " 
WYWlaster oe Waa ST: WISCONSIN 3794 WEST BELMONT AVENUE a CHICAGO 18, ILLINOIS 
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PRODUCTION & SHORT RUNS 
FROM THE SIMPLEST 
COIL TO THE MOST 


COMPLEX TYPE 
WE INVITE YOUR INQUIRIES 


ATLAS COIL, Inc. 
DERBY, CONN. 


count on WISSC 


for every type 
of perforation 


@ All metals including stainless and 
carbon steel, monel, copper, brass, 
bronze and aluminum. 

@ Thickness as required from .003” to 
.375” with holes from .020” in brass 
and .027” in steel. 

@ Wide variety of dies for every type 
of design. 

@ Fabricating facilities include rolling, 
forming, shearing, welding and 
assembling. 

@ Perforating also done on plastic and 
composition material for sound con- 
ditioning. 

@ Material to be perforated can be 


supplied either by us or by your 
company. 











WICKWIRE SPENCER STEEL DIVISION OF CF&l 
Atlanta « Boston © Buffalo * Chicago « Detroit « New 
Orleans « New York © Philadelphia 


wissco 


(FI PERFORATED METALS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 













RECTIFIERS, METALLIC 


Acme Electric Corp 356 Water, Cuba, 
Re 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 


Bogue Electric Manufacturing Co 
A ve Paterson 3, N. J. 


54 Iowa 


Bradley Laboratories, Inc 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp Rectitier 
Div North Chicago. TIl (Selenium) 

Federal Telephone and Radio Corp., 199 


Kingsland Ri Clitto x. 2 





General Electric Co Electronics Tark 
Syracuse N. Y. (Germanium Diode 
Copper Oxide Selenium) 

International Rectifier Corp., 1521 bh 
Grand Ave., El Segundo, Cal. (Seleni 
un 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa 


Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind Magnesium-Copper Sulphide) 

Radio Receptor Co In Seletron & 
Germanium Div 251 W. 19th, Mew 
York 14 N Y Germanium Diode 
Yeleniun 

Sarkes Tarzian, Inc Rectifier Div Dept. 
M-2, 415 N. College Ave., Bloomington, 
Ind 

Svntron Co Homer City, Pa 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Selenium) 

Westinghouse Electric Corn Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

REGULATORS, MOTOR SPEED. See 


Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats 

REGULATORS, VOLTAGE. See _ also 
Transformers, Variable-Voltage 

Acme Electric Corp., 356 Water, Cuba, 
N. ¥ 

Amperite Co Inc., 561 Broadway, New 
York 12, N. ¥ 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave Paterson 3 N. 2 

Burlington Instrument Co., 125 Third, 
Burlington, Towa 

Electric Regulator Corp., Dept. L, Nor- 
walk Conn 


General Electric Co Apparatus Sales Div., 
Schenectady 5, N. Y 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54. Mass 
R-B-M Div Essex Wire Corp Logans- 
nort Ind 

Sola Electric Co., 4633 W. 16th, Chicago 
“0 Til 

Standard Electrical Products Co 2240 E 
Third Dayton Ohir 

Superior Electrie Co., 83 Laurel, Bristol, 
Conn 

Vickers Electric Div.. Vickers, Inc 1803 


Locust, St, Louis 3, Mo 
Westinghouse EKlectric Corp 
Center Bldg. No. 3, 401 


Pittsburgh 22 Pa 


RELAYS and CONTACTORS 


Gateway 
Liberty Ave., 


Adams & Westlake Co., Elkhart. Ind. 
Mercury) 

Advance Electrie and Relay Co., 2435 N 
Naomi. Burbank, Calif 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4 Wis 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y 

Amperite Co 561 Broadway. New York 
12. N. Y¥. (Delay, Thermostatic Metal 
sulb Type) 

Arrew-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automati Electric Mfg. Co., 60 State, 
Mankato, Minn 


Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Til 
Automatic Switch Co., 

Orange N. J 
Automatic Temperature 





Control Co Tr 


5234 Pulaski Ave., Philadelphia 44, Pa 
tarber-Colman Co., Dept. D, 1203 Rock 
Rockford, Tl 

tristol Co Waterbury 20. Conn 


Clare & Co., C. P., 3101 W. Pratt Blvd., 
Chicago 45 Til 

Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill 

Cramer Co., Inc R. W., Box 8, Center 


brook, Conn 


Durakool, Inc Elkhart, Ind. (Mercury) 


Edison, Inc., Thomas A Instrument .Div 
Dept 53, West Orange, N. J 

Electrical Products Corp., 1100 N. Main 
Los Angeles 12, Calif 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd.. Clifton, N. J 

Five Star Ce Plants Place, Plantsville 
Conn 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange N. J 


General Electric Co., Apparatus Sales Div., 
Schenectady 5 N Y 

Grayhill Inc., 539 Hillgrove Ave La 
Grange, Til 

Guardian Electric 
Chicago 12, Til 


1627-G W. Walnut, 


Haydon Co., A. W., 234 N. Elm, Water 
bury 20, Conn 

Ilaydon Mfg Co., Ine., 2536 Elm, Tor 
rington Conn 

Heinemann Electric Co., 99 Plum, Trenton 
2 N. J. (Time delay) 


Kellogg Switchboard 
W. Monroe, 
Impulse) 


and Supply Co., 79 
Chicago 3, Ill. (Magnetic 


Leach Relay (« 5915 Avalon Blvd Los 
Angeles 3. Calif 

Magnecraft Electric Co., 1446 W Van 
turen, Chicago oi 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


ELECTRICAL 





Mullenbach Electrical Manufacturing Co 


Square D Co 4041 N. Richards 
kee 12, Wis 


Standard Electrical 


M ilwau 


Products Co., 2240 E 


Third, Dayton, Ohio 

Sterling Engineering Co., Inc Div of 
American Machine & Foundry Co., 
54 Mill. Laconia. N. 
Struthers-Dunn, Inc., Lamb's Rd Pit 
man, N. J 


Ward Leonard 


Electric Co., 34 
Mount c 


Vernon, N y 
Westinghouse Electric Corp 
Center Bldg. No. 3, 401 
Pittsburgh 22, Pa 
Weston Electrical 
Frelinghuysen 
Zenith Electrie Co., 
cago 10 Ill 


REMOTE CONTROLS. See 
Stations; Relays and 
Switches; Controls, 


South 


2300 FE Tth, Los Angels 8 Calif 

North Electric Mfg. Co., 538 S. Market 
Galion, Ohio 

Phillips Control Corp A Sub. of Thor 
Corp., 84 W. Jefferson, Joliet, Il 

Potter & Brumfield, Princet Indiana 

Price Electric Corp., Church & 2nd 
Frederick, Md 

R-B-M_ Div Essex Wire Corp Logans 
port, Ind. 

Relay Sales. Dept. 2, 4721 W Madison 
Chicago 44, Il 1 

Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michigan Ave., Dear 
horn Mich 

Sigma Instruments Ine 60 Pearl. 8S 
Braintree, Boston 8&5, Mass 

Signal Engineering & Mfg Co 973 
Branchport Ave Long Branch, N. J 


Gateway 
Liberty Ave 


Instrument 
Ave 


Corp., 614 
Newark 5, N ] 
152 W. Walton, Chi 


Push Button 
Contactors; 


Push-Pull 


RESINS. INSULATING. See 


Compounds and Resins 


Varnishes 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside Ave 
Newark 4. N. J 

Driver-Harris (Co., Harrison N J 

Iloskins Mf c 4445 Lawton Ave., De 
troit 8. Mich 

Kanthal Corp., 3 Amelia Place, Stamford, 


Conn 


RESISTANCE HEATING 
Heating Elements 


and Unit 
RESISTANCE LINE CORDS 
General Electric (C« Construction Mate 
rials Div., Bridgeport 2, Conn 
RESISTANCE WIRE. ‘See Wire, Re 


UNITS. See 


RESISTORS, 


Aerovox Corp New 
Allen-Bradley Co 
waukee 4, Wi 
Amperite Co 61 
ee ‘ (Bulb 
Carborundum Co., 
Falls. N. ¥Y 
Centralab, Triv 
KE. Keefe Ave 
Clarostat Mfg 
Corning Gla 
ing, N. Y 
Dale Products Inc 
Nebraska 
istor Corp 


INSTRUMENT and RADIO 


Mas 
Second 


sistance 
sedford 
1316 8S Mil 


Broadway, New York 
Type) 
Globar 


Div., Niagare 


Globe- Unior Ir 9491 
Milwaukee 1, Wi 

. Dover, N. H. 
EM-6 


Co., Ine 


Work Dept Cort 


, 1806 28th Ave., Colum 
bus 
rie Re 
Ia 
Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5 N J 
International Resistance Co., 
Broad Philadelphia, Pa 
Mallory & Co., Inc., P. R., 

6. Ind 
Milwaukee Resistor Co., 706 W 
Milwaukee 4. Wis 
3613 


Electronics Di Erie 


409 N 
Indianapolis 


Virginia 
Ave., 
Ohmite 
Ill 
Sprague Electric Co., 307 
Adams, Mass 
Square D Co., 
kee 12, Wi 
Stackpole Carbon Co., St 
Products, Div. 
Mfg., Inc 


Mfg. Co., Howard, Skokie 


Marshall, North 


1041 N. Richards, Milwau 
Marys, Pa. 
of Model Engi 
N. Mil 


Tru-Ohm 


neering « 2800 


waukee Ave Chicago 18, Dl 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N y 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wi 
Carborundum Co., 
Falls N Y 
Dale Products Inec., 
bus Nebraska 
Daven Co., 176 

N. J 
Erie Resistor Corp., Electronics Div., Erie, 


Pa 
General Electric Co., Apparatus Sales Div 


Mil 


Globar Div., Niagara 


1306 28th Ave., Colum- 


Central Ave., Newark 


Schenectady 5, N. Y 
Hardwick, Hindle, Ine., 40 
ark 5, N. J 
International Resistance Co 
Broad, Philadelphia, Pa 
Mallory & Co., In rR 
6. Ind 
Milwaukee Resistor Co., 
Ave Milwaukee 4 
Mullenbach 


Hermon, New 


409 N 
Indianapoll 


706 W. Virginis 
Wis a 

Electrical Manufacturing Co. 
Calif 









2300 KEK. 27th Los Angeles 58, 
Ohmite Mfg. Co., 3613 Howard, Skokle 
it : 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass ‘ 
Tru-Ohm Products Div. of Model Engi 


& Mfg. Co., Inc., 2800 N. Mil 
waukee Ave Chicago 18, Ill 
Ward Leonard Electrie Co., 34 

Mount Vernon, N. Y 


neering 


South 





MANUFACTURING 





gl 
fil 
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614 


fil 
cara 


yolly 
inia 
Co. 
alif 
kle 
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Mil 
uth 
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AN-3155-25, JANR-22, RP- 
10-11, AN-3155-50, JANR- 
22, RP-15-16 

* 


5-watt (1-13/16” dia. x 
1%” d.) and 50-watt 


(2-7/16”" dia.x 1-23/32” d.) 
* For even more strenuous service re- * 
quirements, Clarostat Power Rheostats Rugged ceramic founda- 
are now available in protective hous- tion. Wire winding on 
ings. Originally made special to Air jnsulated metal core. In- 
Corps specs., they are now standard organic cement. 
types. And there’s nothing tougher in * 
power rheostats! * Ask for Bulletin §Graphited-copper contact 
115. shoe. Smoothest rotation. 


CLAROSTAT MFG. CO., INC. ta ae 





27 YEARS OF WIRE STRIPPING 
7a EXPERIENCE 


Not just 27 years of 
building one or twe 
types of standard wire 
strippers, but 27 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 





Consult us about your 
wire stripping problems. 
SPEED-CRAFT IS 
SUPERIOR BY 
COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS . 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 


remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N. J. 





JUNE 1954 

















_ a 
i , a; 
U2 ease Womans 
— 


RELIANCE 
HOZ-FAS-NERS 


Good, tight, long lasting connections are 
made quickly and efficiently with Reliance 
Hoz-Fas-Ners. They are applied in three 
easy steps wherever rubber, plastic or fabric 
hoses are used for circulating, air and lubri- 
cating systems. Rust resistant, re-usable and 

of one-piece design, they 
maintain uniform automatic 
tension regardless of expan- 
sion or contraction of hose. 
A low initial cost with no 
maintenance, results in your 
ultimate savings. Engineer- 


ing Bulletin No. 1 gives you 


complete _ infor- 
mation. Write 
today for your 


free copy. No 


obligation, of 


Position and Release 





EATON MANUFACTURING COMPANY 
&) RELIANCE DIVISION 


OFFICES and PLANTS 504 Charles Avenue, S.E., Massillon, Ohio 


Sales Offices: New York * Cleveland * Detroit 
Chicago * St. lovis * Son Francisco * Montreal 
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RESOLVERS. See Controls, Servo 


Schenectady 5, 


SAWS, COMMUTATOR. See ¢ 


Milford Rivet & 


mmutator : 
% Saws and Slotter 
e RHEOSTATS, INSTRUMENT and RADIO — 
rmin Allen-Bradley Oo., 1816 8. Second, Mil- SCRAPER RINGS. ‘ee Rings, Retainer 
Amperite Co., 561 Broadway, New York —— 
a es oe (Bulb Type) 
Clarostat Mfg. Co., Inc., Dover, N. H. SCREW DRIVERS, PORTABLE. se 
DeJur Amsco Corp., 45-01 Northern Blvd., Tools, Portable 
Long Island City 1, N. Y 
Hardwick, Hindle, Inc., 40 Hermon, New- « 
ark 5, N. « ermony “&*" SCREW-DRIVING MACHINES 
International Resistance Co., 409 N. Detroit Power Screwdriver Co., 2817 W 
Broad, Philadelphia 8, Pa. Fort, Detroit 16, Mich 
Mallory & Co., Inc., P. R., Indianapolis Ingersoll-Rand Co 1l Broadway New 
6, Ind York 4, N. Y. (Pneumatic) 
Ohmite Mfg. Co., 3613 Howard, Skokie, Keller Tool Co., Grand Haver Mich 
l (Pneumatic) 
Kex Rheostat Co., Baldwin, N. Y 
fru-Ohm Products Div. of Model Engi- . > 
neering & Mfg., Inc., 2800 N. Mil- SCREW. MACHINE PRODUCTS.  (Se¢ 
waukee Ave., Chicago 18, Ill. also Fibre; Plastics) 
Ward Leonard Electric Co,, 34 South, Allmetal Screw Products Co., Inc 821 
Mount Vernon, N. Y Stewart Ave., Garden City, N. Y 
Aluminum Co. of Americ: 2096 Alco 
RHEOSTATS, POWER CIRCUIT — a 
Allen-Bradley Co., 1816 8S. Second, Mil Blake & Johnson, Waterville 48, Conn 
waukee 4, Wis Chase Brass & Copper Co., Waterbury 20, 
DeJur Amsco Corp., 45-01 Northern Blvd., Conn. 
Long Island City 1, N. Y Master Appliance Mfg. Co., Fourth & 
General Electric Co., Apparatus Sales Div., Ontario, Racine, Wi 
. ae 


Machine Co., 853 Bridge- 






Hardwick, Hindle, Inc., 40 Hermon, New- port Ave., Milford, Conn. 

ax 5. N. J National Acme Co 176 KE Cleve 
International Resistance Co., 409 N. land 8, Ohio 

Broad, Philadelphia 8, Pa ' 
Mullenbach Electrical Manufacturing Co., : pie 

2300 E. 27th, Los Angeles 58, allt SCREWS. See Fasteners 
National Electric Controller Co., 5301 

Ravenswood Ave., Chicago 40, Tl SEALING COMPOUNDS. See Cements 
Ohmite Mfg. Co., 3613 Howard, Skokie, Insulating & Sealir Waxe ind Com 


| 
Rex Rheostat Co Saldwin, N 


pounds 


= an Bristol, SEALS and TERMINALS, HERMETIC 
onn. (Lig : : 946 
Tru-Ohm Products Div. of Model Engi- Electro-Seal Corp., 946 North Ave., De 
neering & Mfg., Inc., 2800 N. Mil- | Plaines, Il. | : 
waukee Ave., Chicago 18, Ill Fusite Corp., 6028 Fernview Ave., Cin 
Ward Leonard Electric Co., 34 Mouth, _cinnati 13, Ohio 2 
Mount Vernon, N. Y. General Ceramics Corp., Keasbey, N. J. 
Westinghouse Electric Corp Gateway General Electric Co,, Apparatus Sales Div 


Center Bldg. No. 8, 401 Liberty Ave., 


Schenectady 5, N. Y. 


(Glass Bushings) 


Pittsburgh 22. Pa Hermaseal Co., Inc., 1101 Lafayette, Elk 
hart Ind 
RIGIDIZED METALS Kearfott Co., In 1378 Main Ave., Clif 
(Ferrous, Non-Ferrous, Sheets & Strips) ton, N. J 
Sealtron Corp Reading Rd. at Amity, 
Rigidized Metals Corp., 7323 Ohio, Buffa- box A. Cincinnati 15, Ohi 
lo 3, N. Y¥. Stupakol¥ Ceramic Mfg. Co., Latrobe, Pa 
Torwico Electronics, Inc., 965 Freling- 
RINGS, COLLECTOR pastes Ave, Meomk & NN. . 
baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) SEALS, MECHANICAL 
Genera’ Plate Div., Metals & Controls (ROTARY SHAFT) 
eee leas sey Attleboro, Mass Crane Packing (« 1824 Cuyler Ave 


Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers, N. Y 


Improved Seamless Wire Co., Inc., 775 
I 


Chicago 138, 
Garlock Packing Co., 


Ill. 
Palmyra, N. Y. 


Eddy, Providence 5, R. I. SEALS, OIL and GREASE 
Makepeace Co., D. E., Div. of Union Plate Garlock Packing Co., Palmyra, N. Y. 

& Wire Co Attleboro, Mass Gits Bros. Mfg. Co 1840 S. Kilbourne 
Ney Co., J. M., 371 Elm, Hartford 1, Ave Chicago 23, IN 

Conn Syntron Co., Homer City, Pa 


Nippert Electric Products Co., 1759 W. S. Gasket Co., Camden 1, N. J 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., S. Chestnut, SELENIUM RECTIFIERS: See Rectifier 
Owosso, Mich Metallic, 

Triple ‘‘M Electronents Div., Midwest 
Molding & Mfg , 4630 W. Fullerton SERVOMECHANISMS 
Ave., Chicago 39, l (Co >} Syn s ete so see otors 

Wesche Electric Co., B. A., 1626 Vine, ‘Controls. Synchros, ete. Also see Motor 
Cincinnati, Ohio Automatic Temperature Control Co., Inc., 


5234 Pulaski 


Ave., Philadelphia 44, Pa 


RINGS, RETAINER and SNAP Bristol Co., Waterbury 20, Conn 
Associated Spring Corp., Bristol, Conn. Dice ae - , 1192 Finderne§ Ave 
> so se » K » adelp Somervy e 
3 oan as o., Inc., George K., Philadelphia Doelcam Corp., Soldiers Field Rd., Bos 
Les i Alloy oducts C 9113 selaw _ton 39 Mass 7 
Se ao an i Mich. - 9113 Roselewn Electric Regulator Corp., Dept. L, Nor- 
National Lock Washer Co., Newark 5, N. J. ,, Walk, Conn . 7, s 
U. S$. Gasket Co., Camden 1, N. J Ford Instrument Co., 31-10 Thompson 
Waldes Kohinoor, Inc,, 47-16 Austel Place. ¢, ta I on oy a 1300 ‘x Knox 
, Islan ‘ity J 4 3-] saboratories Ce 3 I 
Long Island City, N. Y. . 9g age Bg 7 
RIVET SETTING MACHINES Kearfott Co., Inc., 1378 Main Ave., Clif 
’ ag \ achi . Th ’ ton, N. J, (UY) (Servo) 
‘i + ay ig Bellwood, oti 9609 W. ketay Manufacturing Corp., 555 Broad 
High Speed Hammer Co.. Inc., 309 N. way. oe ” one 12, Ge’ . rt Racine 
Norton Rochester 21, N. Y. ~~ anufacturing > oe, - 
— — en : ‘o., 853 Bridge Si renaeitiani honed ‘in 00 Franklin Ave 
eo ps ne a Se Garden City, L. 1, N.Y 
as RIVETS. See Fasteners. Servo Corp. of America, New Hyde Park 





ROLLER BEARINGS. See Bearings. Ball 


Y 


Transicoil 


Corp., 1346 Suburban Station 


W e e e and Roller Bldg., Philadelphia 3, Pa 
e are specialists with many RUBBER end RUBBER PRODUCTS euarte. FLEXIOLE 
° ° ° e Acadia Synthetic Products, Div. Western ,; Ss Gasket Co.. Camden 1, N. J ‘ 
years of experience in engineering fete Works, 40dg-411f Open Aw ‘m 
Chicago 2% . (Silicone $ 
Tes SHEAVES. See Drives, Belt. 
. ING Asbestos Textile Div., Raybestos-Man . 
and producing PULSE FORM see ee tn vests seech Ra, SHEET METAL FABRICATORS 
NETWORKS at P.M.R.R., Detroit 26, Mich Siem Benteete Ga., 1195 Bf, Stain, eed 
° Connecticut Hard Rubber Co., 413 East, ton 64, Mass. 
New Haven, Conn Rend Cox Co., H. F., 601 Ottawa Ave. N.W., 
. . . i Dow Corning Co., Dept. AEI-17, Midland, Grand Rapids 2, Mict 
We invite your inquiries. Ask for Mich. (Silicone) y Geuder, eons & Frey Co , 1525 W. B8t 
Garlock Packing Co., Palmyra, N « Paul Ave Milwaukee 1, Wis 
our complete catalogue on General Electric Co., Chemical Div., 1 Ip i Pg sf cemet ies, 210 Indiana, 
Plastics Ave., Pittsfield, Mass. Minster, Ohio 
your company letterhead General Tire & Rubber Co., Industrial Kirk & Blum Manufacturing Co., 3122 
Products Div., Wabash, Ind Forrer, Cincinnati 9, Ohio int 
Goshen Rubber Co., Inc., 2864 8, Tenth, Olympic Metal Products Co., Inc., Alpha, 
¢ PLASTIC FILM CAPACITORS en Rubbe vn 
lord Mfg. Co., Erie, Pa Overly-Hautz Co., 11500 Madison Ave., 
eo HIGH VOLTAGE POWER PACKS oe ae — — oe —{ wae 0 Cleveland 2, Ohio 
Wooddale ve Minneapolis 6 im 
Minnesota Silicone Rubber Co., 5724 W See Steel, Ele 
e PULSE FORMING NETWORKS ae See ee SHEETS, ELECTRICAL. See S | 
U. 8. Rubber Co., Rockefeller Center j 
New York 20, N. Y¥ . . 
Van Cleef Bros., Inc., 7800 Woodlawn SHIELDING, ELECTRONIC 
Ave., Chicago 19, Ill Metal Textile Corp., 649 E. First, Roselle 


ys 


lay) 7 
ar CT rad a 


Williams-Bowman 
4th Ave., 


Rubber Co., 
Cicero 50, Ill 


1945 8S 


N 


eu 


(Knitted Metallic Strips, Gaskets, 









2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 253. 
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Defeat your “Arc Enemy” 


wih CONTACT 
PROTECTORS 





A unique application of 


SELENIUM RECTIFIERS 
developed by 


Federal 


TO PUT AN END TO 
ARCING CONTACTS 


Contact Protectors by Federal are a 
sure way to economy and longer life for 
relay contacts . . . to eliminate circuit 
failure and interference caused by arc- 
ing. 

Now you can throw away your slide 
tule! . . . Select the Contact Protector 
for your application from Federal’s ex- 
tensive list. 

Designed for use in AC or DC cir- 
cuits ... small in size . . . with pigtail 
leads for easy mounting. For full infor- 
mation, write to Federal, Dept. F-116A. 






OER a. 
<a 


QD) fedora! Telephone and Radio Company 


Pr SELENIUM-INTELIN DEPARTMENT 
100 Kingsland Road Clifton, N. J. 


@ SERVO 
@ SYNCHRO 
@ INDUCTION 


MOTOR WINDING 


Synchros from 
size 7 G to 15. 
Induction 1/1000 
to 1/3 HP. 
Rotors and 
stators only. 


DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 
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SPURS e 
STRAIGHT BEVELS a 
CLUSTER GEARS @® RACKS @ 


HELICALS e 
LEAD SCREWS e 





THE Hyeese” 


. 
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1038 PARMELE ST. 


MIDGET BELLS \ 


SMALL SIZE! LOUD RING! 
By the ORIGINATORS 


of UNDERDOME Bells Ww Fs SA 


Greater sound carrying power combined with 
clear, distinctive tone is created by the “Slow 
Stroke” action plus the prolonged vibration of the 
bell shell. This effect has been proven to be greatly 
superior to the buzzer like action of ordinary 
bells. Only one moving part (the plunger) mini- 
mizes wear. Polarized . . . no contacts to spark, 
arc, stick or wear. 2%” or 3” diameters, for opera- 
tion on standard A.C. voltages; with adapter 
plate for mounting on standard outlet boxes. Also 
available in a variety of mounting arrangements 
and finishes for use as components on original 
equipment. 


Write for literature MB 2 
Sold through Electrical Wholesalers 


SIGNALS 


~— SIGNAL 


ah aaa f ee By ds 
54 WEST 14 Tae 


aes 


QUOTATION 





WORM AND WORM GEARS 
RATCHETS 
INTERNALS ® ODD SHAPES 


Vonks Ine. 


ROCKFORD, ILLINOIS 
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AIRCRAFT 


GENERAL 
INDUSTRY 


aes ves 
—_——} 


AKRON PORCELAIN CO. 






4 DUAL 
A LINEAR MOTION 
: POTENTIOMETERS 





a | Two Separate Circuits ... eae 
i &- Tesigned for precise instrumentation in 
automatic control circuits for aircraft, 
guided missiles and general industry, 
————~" BouRNS linear motion potentiometers 
“~~~ accurately translate mechanical position 
| or movement into two independent 
signals . . . one signal often used for feed-back 
control and the other for telemetering. 


This dual instrument possesses all the 
advantages of two single potentiometers and 
in addition, saves space, weight and installation 

time. With this wire-wound potentiometer a 
resolution of .001 inch is obtainable in standard 
ranges from | to 6 inches. 
BOURNS designs and manufactures other poten- 
tiometer instruments which measure gage pres- 
sure, differential pressure, altitude and acceleration. 


Povens LABORATORIES 


6135 Magnolia Avenue, Riverside, California 
Technical Bulletin on request, Dept. 249 





2725 CORY AVENUE, AKRON 14, OHIO 





SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co Dept 
H-64, 3781 E. 77th, Cleveland 5, Ohio 


SIGNAL DEVICES 
Crouse-Hinds Co., Syracuse 1, N. Y¥ 


Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Til 

Signal Engineering & Mfg. Co., 2738 
Branchport Ave Long Branch, N. J 

SIGNAL LIGHT ASSEMBLIES See 
Lights, Pilots and Indicator. 

SILICONES 

Continental-Diamond Fibre Co., Newark 
13 Del 

Dow Corning Co., Dept. AEI-17, Mid 
land, Mich 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div 1 
Plastics Ave Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp 565 W 
Washington Blvd Chicago 6, Il 
Natvar Corp., 207 Randolph Ave., Wood 
bridge se 

Taylor Fibre (C« Norristown, Pa 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 


For Solder, see Brazing Alloys, Silver 
Baker & Co., Inc., 113 Astor, Newark 5 
a 
Brainin Co., C. S., 318 Washington, Mt 


Vernon, N Y 

Fansteel Metallurgical Corp., North Chi 
cago, Ill 

General Plate Div., Metals 
Corp., 46 Forest, Attleboro. 

Graphite Metallizing Corp., 
han Ave Yonkers : 

Handy & Harman, 82 Fulton 
a8. ON 

Improved Seamless Wire Co., 
Eddy. Providence 5, R. I 
Makepeace Co., D, E., Div 
& Wire Co., Attleboro 

Mallory & Co., In Ps, map 
6, Ind 

Ney Co 3. M.,. 871 
Conn 


and Control 
Mass. 
1059 Nepper- 
Y 


New York 
775 
of Union Plate 


Mas 
Indianapolis 


Inc., 


Elm 


Hartford 1, 


SLEEVE BEARINGS 
Bushings 


See Bearings and 


SLEEVING and TAPE, ASBESTOS 


Asbestos Textile Div Raybestos-Manhat 
tan, Inc., Manheim, Pa 

Garlock Packing Co Palmyra, N. Y. 
Insulation and Wires, Inc., 8435 Chou 
teau Ave St. Louis 3, Me 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Johns-Manville, Box 60, New York 16, 
N. ¥ 

Mitchell-Rand Insulation Co Inc 51 
Murray, New York 7, N. Y 
SLEEVING SATURATED. See Tubing 
& Sleeving, Braided Fabric 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS Rings 


SLOT INSULATION. See Fabric. In 
ulating Mica Paper Insulating; 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. 


and Slotters 


SOCKETS and ADAPTERS, RADIO. See 


and Receptacles 


SOCKETS and RECEPTACLES, LAMP 


See Collector 


See Commutator Saws 


lugs 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, III. 

Dialight Corp 42-60 Stewart Ave., 
Brooklyn 37, N. Y 

Drake Manufacturing Co., 1711 W. Hub- 


bard, Chicago 22, TIL 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry V 
Bldg., Pittsburgh 22, Pa 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. ¥ 


Oliver 


Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich 

U. 8. Gasket Co., Camden 1, N. J. 

SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries. 

SOCKETS, VACUUM TUBE 

American Phenolic Corp., 1830 S. 54th 
Ave Chicago 50, Ill 

Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N 


U. 8S. Gasket Co., Camden t, &. g. 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co., Waterbury 20, 
Standard Pressed Steel Co., 
Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 26 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfleld, Mass. 

Handy & Harman, 82 Fulton, New York 
$8. N. Y 


Conn. 
Jenkintown 9, 


Insulation and Wires Inc., 1534 I Swin- 
ney Ave., Ft. Wayne 6, Ind 

Kester Solder Co., 4209 Wrightwood 
Chicago 39, Il. 

National Lead Co., 111 Broadway, New 
York 6, N. Y. 


Ave., 


SOLDERING EQUIPMENT 
(irons, Machines, ete.) 


General Electric Co., Apparatus Gales Div., 
Schenectady 5 Y 


Ideal Industries, Inc 1008 Park Ave 
Sycamore, Ill 
Vulean Electric Co., Danvers 2, Mass 


SOLDERLESS CONNECTORS. See (Cor 
nectors, Wires and Cable 


SOLDER PRE-FORMS. 
ing Alloys, Silver.) 


Handy & Harman, 82 Fulton, New York 
28° N - 


(Also See Braz 


Kester Solder Co., 
Chicago 39, Ill 
Lead Alloy Products Co., 
Ave., Detroit 4, Mich 


4209 Wrightwood Ave 


9113 Roselawr 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing alloys 


Federated Metals Div., American Smelt 
ing and Refining Co., 120 Broadway 
New York 5, N E 


Kester Solder Co. 
Chicago 39, Ill 


Y 
4209 Wrightwood Ave 


National Lead Co., 111 Broadway, New 
York 6, N ; 

SOLENOIDS 

Allen Bradley Co., 316 8. Second, Mil 
waukee 4, Wis 

Automatic Electric Sales Corp., 1035 W 


Van Buren, Chicago 7, [ll 
Automatic Switch Co., 393 Lakesid~ Ave., 
Orange, N 


Cannon Electric Development Co., Dept 


500. 8209 Humboldt, Los Angeles 31 
Calif. 
Comar Electric Co., 3349 W. Addison 


Chicago 18, Til 


Detroit Coil Co., 2435 Hilton Rd., De 
troit 20, Mich 

Electric Auto-Lite Co Toledo 1, Ohio 

Five Star Co., Plants Place, Plantaville, 
Conn 


General Electric Co., 
Schenectady 5, N 

Guardian Electric 
Chicago 12, Til 


Apparatus Sales Div 
y 


1627-G, W. Walnut, 


Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

National Acme Co 176 E. 13lst, Cleve 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif 

Phillips Control Corp., Sub. of Thor 
Corp 84 W. Jefferson, Joliet, Tl 

R-B-M Div. Essex Wire Corp., Logans 
port, Ind 

Soreng Products Corp., 9551 Soreng Ave 


Schiller Park, Ill 


Struthers-Dunn, Inc., Lamb’s Rd., Pit 
man, N. J 

West Coast Electrical Mfg. Corp 233 
Ww 116th Place, AC Div. 105 Los 
Angeles 3, Calif. ° 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 
SPEED INDICATORS. 
SPEED REDUCERS and DRIVES 


See Tachometers 


(For Motorized Units, See Motors.) 
Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 


Power Take-Off) 

Dynamati Div of Eaton Mfg. Coa., 
Kenosha, Wis 

Fairchild Engine and Airplane Corp., 
Speed Control Div., Wickliffe, Ohlo 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Graham Transmissions, Inc., Dept. EM, 


Menomonee Falls, Wis 
Reeves Pulley Co., Columbus, Ind. 
Eaton, Springville 


Winsmith, Inc., 18 
N. Y 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. S. Steel 


Corp., Rockefeller Bldg., Cleveland 13 
Ohio 
Associated Spring Corp., Bristol. Conn. 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn, 
Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd, 
Plymouth, Mich, 


Dudek & Bock Spring Mfg. Co., 2100 W 


Fulton, Chicago 12, Ill 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 


Gibson Co William D., 
Spring Corp 1800 
Chicago 14, Ill 

Gibson Electric Co., 8349 Frankstown Ave. 
Pittsburgh 21, Pa 

Lewis Spring & Mfg. Co., 2646 W. North 


Div. Associated 
Clybourn Ave, 


Ave., Chicago 47, Ill. 
Ohio Div., Associated Spring Corp., 1712 
E. 1st, Dayton, Ohio 


Raymond Mfg. Co., Div. Associated Spring 


Corp., Corry, Pa. 
Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass 
STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades 

STAMPINGS, METAL 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 

Aluminum Goods Manufacturing Co., Mani 
towoc Wis 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 
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(2) REDUCE MOTOR NOISE 
ON MOST FAN APPLICATIONS 








SLINGER RING FANS for use on the Condenser 
side of Room Air Conditioners By insulating the fan blades from the motor, 


Torrington neoprene insulated hubs prevent am- 
Sturdy construction re- plification of noise originating from the motor. 
sists accidental damage, S ree i db faten 2 
maintains alignment, con- pecifying neoprene insulated hu s Is a construc- 
centricity and balance. tive step toward a unit's commercial acceptance. 
Ring location variable 
with respect to trailing 
Sor bladed 10, 11 and 
- OF ade . an 
12” fans with 1144, 12%, THE TORRINGTON MANUFACTURING COMPANY 


16 to 40 degrees, Western Division: Van Nuys, Calif. In Canada: TMCo., Ltd., Oakville, Ont. 
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2 at a time with the 
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With every press on 
foot pedal Model 214 
Chicago Double Rivet Setter 
automatically feeds, inserts and 
clinches two rivets. 14-inch throat 
accommodates large assemblies. 
Handles 9%4" diameter or smaller 
steel tubular rivets—lengths to 
¥". Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to versa- 
tility. For help with fastening 
pro henkc:.eond lai assembly 
(or a blue print) for free fasten- 
ing analysis. 
FREE CATALOG contains valuable en- 

gineering information and rivet specifica- 


tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


WOUND 
TO YOUR 
SPECIFICATIONS 





LIGHT 
AND MINIATURE 
TYPES 
POWER AND 
SENSITIVE TYPES 


Send us your prints and specifications 
for quotations. Literature on request. 


THE FIVE STAR CO., INC. 
PLANTS PLACE, PLANTSVILLE, CONN. 






























DYKEM 


ee aS DS 
= ¢ \ 
= Stops av Fees , Popular package is 


f : . 8-oz. can fitted with 
making Dies and f Bakelite cap holding 


ee soft-hair brush for ap- 
Templates A) yaa plying right at beats 
Lys 3 metal surface ready for 
La: layout in a few minutes 
oo) oe The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
mer accuracy. 

: EW Steel Be Write for sample 
A ipirhoot OY on company letterhead 


THE DYKEM COMPANY 
2303F North llth St. « St. Louis 6, Mo. 
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WEE & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (S™<*8°) Illinois 
Branch Factory: Tyrone, Pa. 
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Barnes Co Wallace Div Associate 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 

Ciges Brass & Copper Co., Waterbury 20, 
onn., 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, II. 

Dunbar Bros. Co., Div. Associated Spring 
Corp Bristol, Conn, 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave S.E., Massillon, Ohio 

Electric Auto-Lite Co., Toledo 1, Ohio 

Erie Resistor Corp., Electronics Div., 
Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Gegeet, Oe. Inc., George K., Philadelphia 
34, Pa 


Wire Stripper Co 1729 Eastham Ave 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pax 
ton, Harrisburg, Ia 

Alden Products Co., 1125 N. Main. Brock 
ton 64. Mass 


Burndy Engineering Co Inc Norwalk 
Conn 
Cambridge Thermionic Corp 453 Concord 


Ave Cambridge 38, Mas 

Dimco-Gray Co., 210 E. Sixth, Dayton 2 
Ohi 

Federal Telephone and Radio Corp 194 
Kingsland Rd., Clifton, N. J 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill 





: . Mycale ‘orp of Americé 116 ‘lifton 
Geuder, Paeschke & Frey Co., 1525 W Blvd. Clifton N J _— - 
_ st. Paul Ave., Milwaukee 1, Wis. Riverside Manufacturing and Electrica) 
: Gibson Co., William D., Div. Associated Supply Co., 10227 Michigan Ave., Dear 
| Spring Seep. 1800 Clybourn Ave. born, Mich 
' Chicago 4, ‘ Soreng Products Corp., 9551 Soreng ve 
i Heyman Mfg. Co., Kenilworth 1, N. J. Schiller Park, iil. woes ; 
aon yey aes ba 2100 N. Majot Thomas & Betts Co., Inc 28 Butler 
_ Ave., licago 39, . Elizabeth 1 N. J 
be ' Kirk and Blum Manufacturing Co., 3122 United ical eribane & Service Co, 409 
i . +e —— a Ohio : S. 6th, Milwaukee 4, Wis 
i “i zead Alloy Products Co., 9113 Roselawn {' S Gasket Co.. Camden 1, N. J 
' ' Ave., Detroit 14, Mich. . ' 
: f | d W W dR t ; ses, Saenee 7. c Float (Liquid Level) A 
. H ohawk g. Co., dletown, Conn. Limit (Snap-Action) B 
' production of Encapsulated Wire Wound Resistors; Threaded, Limit (Rotary Cam. & | 
i production oF Encapsulated WITE WOUNE NESistuts ' Ghee Div. Associated Spring Corp., 1712 dase) een ee Ww i 
: { fast First, Dayton, Ohio Magnetic (( | 
1 ’ a 1 Raymond Mfg. Co., Div. Associated Spring aloes D j 
1 Only Daven turns to air to keep the molding material absolutely 1 Corp., Corry, Pa. Pressure E 
; yy _ ve : eee , 1 Revere Copper & Brass, Inc., 230 Park Thermal F 
1 separated from the resistance wire in its newline of Encapsulated 1 Ave... New York 17. N. Y. ; Time G 
‘ : . eo : ‘ . : ; ' Shakeproof, Div. of Illinois Tool Works, Transfer H 
i: Wire Wound Resistors. The wire is maintained ina slotfilled with 1 _2501 Keller Ave., Chicago 39, Ill. Vacuum | 
; , lied . it : I ogg Fastener Corp., Cambridge concer and Fixture : 
: ass. oot (L 
dry air...no external pressures are app . Wenéo Mtg, Co., 1136 West Hubbard Heater (Series Multiple) (M 
Chicago 22 Jack, Key and Lever N 
1 = 3 ee 7 > tage ‘ 
; Only Daven matches the temperature coefficient of expansion of | ee ne eh ae 0 
1 . . : : ; i Wrought Washer Mfg. Co., 2200 So. Bay, (Toggie Slide, Rotary) (P) 
; the molding compound with the ceramic bobbin, the resistance ! Site wie ae Se mete) fe? 
| wire and the metal terminals. This removes the possibility of ! STAMPINGS. NON-METALLIC Selector (Rotary Tap) (8) 
‘ cracks or strains on the wire during cycling. 1 Continental-Diamond Fibre Co., Newark Coaxial { 
: ' 
t i j ' 
: Write for latest Resistor Brochure : a ol Stations; Controllers, Motor; Relays 
: ' nea Co., 2799 Lake, Melrose Park, Timers 
‘ 176 Central Avenue ' ; Acro Manufacturing Co., Columbus 16 
‘ THE co. ‘ STARTERS, FLUORESCENT. See Fluo- Ohio (B) 
; Newark 4, New Jersey ' rescent Lamp Auxiliaries. Adams & Westlake Co., Elkhart, Ind 

















13. De Motor Speed Control Vv) 
Federal Tool & Mfg. Co., 3608 Alabams » also ‘ Breakers. Pus Sutto 
eee Sttenanaitia’ Shinn See al Circuit Breaker Push Button 


Allen-Bradley Cc 1316 S. Second, Mil 
STARTERS, MOTOR. See Controller waukee 4, Wis ACEFJPR) 
ORLD'S LARGEST MANUFACTURER OF ATTENUATORS Motor; Push Button Stations. Allied Control (+ Inc ® Bast End Ave 
New York 21 N. Y. (CDGHR 
STEATITE. See Ceramics. American General Thermostat Corp 064 
ss Bronx. New York 60, N 
STEEL—Commercial Forms and Grades Arrow-Hart & Hegeman Electric Co., 107 
Alloy (A) Hawthorn. Hartford 6, Conn 
Bars (B) ACDHKMPRT) 
Carbon (C) Automatic Electric Mfg. Co 60 State 
Coated (—D) Mankato. Min (GR 
Sheets and Strips (Ss) hone Kl trl Sales cop sine W 
ang > y . ar suretr Chicage i l ‘ t 
E | fe] I | 3 E R A nen oe rot Automatic Switch Co., 393 Lakeside Ave 
Cold olled Only (O) Orange N. J (CHR 
p.\ 4 3 D 3 | r | | | ic) Tobing” ” (T) Automatic Temperature Control Co Inc 
ed (See also Steel, Electrical) 9234 Pulaski Ave., Philadelphia 44. Pa 
Allegheny Ludlum Steel Corp., Henry W. (ADEGIRW 
ae oe AUKEE Oliver *Blde a 2 Pa. Ns) Bristol Co., Waterbury 20, Conn. (ADEF 
American Steel & Wire Div., U. 8 GAPS) 
Steel Corp., Rockefeller Bldg., Cleve- Centralab Di of Globe-Union, Inc 49F 
land 13, Ohio EK. Keefe Ave., Milwaukee 1, Wi SN) 
Avon Tube Div., Higbie Manufacturing Cherry Electrical Products Corp 3OR9 
Co., Rochester, Mich. (T) Skokie Valley Rd., Highland Park, Il 


Barnes Co Wallace Div Associated (B) 
Spring Corp., Bristol, Conn. (S-CO) Clare & Co., C. P., 3101 W. Pratt Blvd. 


(Spring) Chicago 45, Ill | 
Cold Metal Products Cx Youngstown 1 Comar Electric Co 3349 W Addison 

Ohio (ACDNOS) Chicago 18, Tk (N) 
Columbia-Geneva Steel Div. U. 8. Steel 









Control Products, Ine 306 Sussex, Har 
Corp., San Francisco, Calif rison. N. J. (B) 
Crucible Steel Co. of America, Henry W Cramer Co., In Kk. W Box &. Center 
SIZES 2D a WATTS Oliver Bldg Pittsburgh 30, Pa brook, Conn. (G) 
(ABCNS) Crouse-Hinds Co Syracuse 1 N. ¥ 
ab S3 URL 8 eas Driver Co., Wilbur B., 150 Riverside Ave (DPSV) 
Newark 4, N. J. (Stainless Steel Wire) Denison Mfg. Co R. B., 102 St. Clair 
Eaton Mfg. Co.. Reliance Div aT) N.W Cleveland 13, Ohio 
Charles Ave., S, E. Massillon, Ohio Dimeo-Gray Co., 210 KE, Sixth, Dayton 2 
- National Tube Co., Pittsburgh, Pa Ohio (G) 
Newport Steel Corp., Newport, Ky. Durakool, In Elkhart, Ind. (D) 
MILWAUKEE'S production has (ADES) Kagle Signal Corp., 202 20th, Moline 1, 
d up to meet demand for Revere Brass & Copper, Inc., 230 Park Ill. (G) 
seappe P Ave., New York 17, N. Y. (T) Edison, Inc., Thomas A., Instrument Div.. 
RIBWOUNDS! These are MILWAU- Ryerson & Son, Inc., Joseph T., Chicago, Dept. 53, West Orange, N. J 
, “ til (ABCDENST) Electro-Snap Switch and Mfg. Co., 4224 
KEE’S answer to space saving Superior Steel Corp., Carnegie, Pa W. Lake, Chicago 24, Ill. (B 
applications where high watta (ADNS) (Spring) Fasco Industries, Inc., 100 Augusta 
PP 7 gs oe Tennessee Coal & Iron Div., U. S. Steel Rochester 2, N. Y. (BJO) 
and low resistance is re- Corp., Fairfield, Ala. Federal Telephone and Radio Corp., 19% 
ial U. S. Steel Corp., 2109 Carnegie Bldg., Kingsland Rd., Clifton. N. J. (NS) 
quired. Accurate built Pittsburgh 30, Pa. (S-ACDN) (T-ACN) Fenwal, Inc 16 Pleasant, Ashland, Mass 
for high performance. (F) 
STEEL, ELECTRICAL (Silicon) Ferrod Mfg. Co., A Sub. of Ferro Corp 
” Sheets and Strips. 605 N. River, Batavia, Hl. (M) 


Allegheny Ludlum Steel Corp., Henry W. Furnas Electric Co., 1024 McKee, Ba 


Write, wire or phone today Oliver Building, Pittsburgh 22. Pa tavia, Ill. (ABCEFLO) 


: : : . = G-V Controls Inc., 8 Hollywood Plaza 
for quotations—samples. a Steel Corp., Newport, Ky. , ast om Ny. (FG) y r 

(Silicone) “preg > ae | ae , il 

s U. S. Steel Corp., 2109 Carnegie Bldg., Gemco Electric Co. 25681 W 8 Mile 


Road, Detroit 19, Mich. (W) - 
General Electric Co., Apparatus Sales Div 


Schenectady 5, N. Y. (ABCDEFGHJK 
STRAIN RELIEFS. See Grips and  \NOPRSTUY) , 
Clamps, Strain Relief Grayhill. Inc., 539 Hillgrove Ave., La 


Pittsburgh 30, Pa. (B-AC) 
All other types 


of wire wound 





resistors are Grange, Til. (PS) 
avoilable — STRIPPERS, WIRE Guardian Electric, 1627-G W. Walnut, 
Artos Engineering Co., 2741 S. 28th, Mil- Chicago 12, Ml. (¢ FGHN) | 
specials are waukee 46, Wis Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
z Ss ‘ Ig or (CC 309 N. rington, Conn. (G) Bm 
made to your ieun heme St. N Heinemann Electric Co.. 99 Plum, Tren 
ificati Ideal Industries, Inc., 1008 Park Ave., ton, N. J. (O) a 
permet. | - eller tl . ° ; Hetherington, Inc Sharon Hill, Pa _(P) 
] Wenco Mfg 1136 West Hubbard, Chi International Register Co., 2620 W. Wash 
MILWAUKEE RESISTOR CO cago 22, TN ington Blvd., Chicazo 11, Tl. (G) 
e 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 


706 W. Virginia Street, Milwaukee 4, Wisconsin 
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CUSTOM MADE | 
PRECISION 


Tansy = 


IN SMALL LOTS 













Since 1921 we have specialized in the 
production of accurate die-cut metal 
stampings in small lots. The tool cost 
is low... actually as low as 15°, to 
20°; of the cost of permanent tools. 
We guarantee dependable service 
and delivery on date specified. 

@ SEND us a sample or blueprint. 
We'll quote you a price. Or write 
for detailed information. 


Dayton Rogers 


Minneapolis 7G, Minnesota 





TRANSFORMERS 


For Standard application or built to your specs. Backed by over 15 years 
experience in designing and making transformers for some of the foremost 
manufacturers. Consult us on your requirements be it 


for one ora thousand. 









SOLDERLESS 
& SOLDERING 






SQUARE OR ROUND 
END... ALL TYPES 
AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 
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oe in 
your real 
costs 





. protect 
your profits 


Frequent service calls caused by the use of short- 
lived motors can run real costs way up — cut a big 
slice from net profits — turn customers away. 


If your product calls for trouble-free synchron- 
ous timing motors, you want the Hansen SYN-° 
CHRON. Users report up to 10 years continuous 
use without servicing, a record equalled by no 
other motor we know of. 


“Work Horse of the 
Industry” since 1926 


SYNCHRON Timing Motors 
start instantly, never need oiling, 
pull 8 in. oz. at 1 RPM in any 
position. They may be stalled 
continuously without injury, and 
are available with gear trains to 
convert any speed. 


Advanced engineering, tested 
materials and precise manufac- 
ture under rigid inspection and 
quality control, assure long last- 
ing dependability and accuracy. 


Invitation to Designers 


Get complete, concise engineering data showing how easily 
SYNCHRON Timing Motors, Timing Machines, and Clock 
Motors may be applied to mechanisms now in production or 
still in the idea stage. 


You are invited to consult HANSEN engineers without 
obligation. Write or mail the coupon. 


HANSEN MFG. CO., Inc., PRINCETON, IND. 


Mail coupon for catalog, engineering data. 
HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. | 
Send catalog and engineering data to: 
Name 
Firm 


Address 








w 
ACTUAL SIZE 


for easy wiring in miniaturized apparatus. 


e Sturdy, standard flat terminals are widely spaced 
for rapid wiring and easy soldering. 


@ Case size 25/32” x 23/64” x 4”. 

e Long life. 

e Available in plain or leaf-actuator style. 
* 


Rated 5 amperes at 125/250 volts, a-c. or 2 
amperes at 30 volts d-c.; SPDT. 
Write for data sheet. 


UNIMAX SWITCH 


DIVISION OF THE W. L. MAXSON CORPORATION 


460 WEST 34th ST. Nak OL Lae 









YHA) ARMATURE BANDING 
ete lta : Wire 


book 


STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 
Wire or 















Stainless or 
Carbon Steel 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


) ) Monessen, Pa., Atlanta, Chicago, Denver, 
Detroit, ‘Houston, Los Angeles, New York, 
Philadelphia, Portiand, ‘Ore., San Francisco, Bridgeport, Conn. 
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Joy Manufacturing Co., Henry W. Oliver 
Bldg Pittsburgh 22 
Knox Porcelain (o., Knoxville 1, Tenn. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (G NPS) 

Master Appliance Mfg. (Co 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, Ill 
BDFLOPS) 

National Acme Co 176 E. 13ist, Cleve 
land 8, Ohio (BP) 

Ohmite Mfg. Co 3613 Howard, Skokie, 
Til. (8) 


Fourth & 


Pass & Seymour, In Solvay Station 
Syracuse 9, N. Y 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill, (P) 

R-B-M Div., Essex Wire Corp 
port, Ind 

Revere Corp. of America, Wallingford 
Conn. (A) 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Riversice Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. (PT 

Kobertshaw Thermostat Div 
Fulton Controls Co., 


Logans 


Robertshaw 
Youngswood, Pa. 


VM 

Soreng Vroducts Corp., 9551 Sereng Ave 
Schiller Park tl (BE) 

Spencer Thermestat Div of Metals & 
Controls Corp 106 Forest Attleboro 
Mass. (EF) 

Square D Co 4041 N. Richards, Milwau 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa 

Struthers-Dunn, Ine Lamb's Kd., Pit 
man. N J 


Switcheraft, Inc 1328 N. Halsted, Chi 
cago 22, Ill. (N) 

Unimax Switch, Div. W. L. Maxson Corp., 
160 W. 34th, New York 1, N. Y¥. (D) 

United Electric Controls Ce 93 School 
Watertown, Mass 

United Manufacturing and Service Co 
109 S. 6th, Milwaukee 4, Wis. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 

Zenith Electric Co., 152 W. Walton, Chi 
eago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms 


TACHOMETERS 


Bristol Co., Waterbury 20, Conr 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Apparatus Sales D's 
Schenectady 5 

Ideal Industries, Inc 1008 Park Ave 
Sycamore, Ill 

Jones Motorola Corp 136 Fairfield Ave 
Stanford, Conn 

Reliance Electric & Engineering Co 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Veeder-Root, Inc Hartford 2, Conn 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave Newark 5, N. J 


TAGS, TERMINAL 

National Band & Tag C Dept. 9-811, 
Newport, Ky 

Natvar Corp 07 
bridge, N. J 


Randolph Ave Wood 


TANTALUM 


Fansteel Metallurgical Corp., North Chi 
eago, Ill 

Mallory & Co., Inc., I’. R., Indianapolis 6 
Ind. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7006 Ingersel, Lan 
caster, Pa 
Connecticut Hard Rubber Co., 
New Haven, Conn 
Insulation and Wires, Inc., 3435 Chou 
teau Ave St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 


413 East, 


Mitchell-Rand Insulation Co Inc., 51 
Murray, New York 7, N. Y. 

Permace!| Tape Corp., New Brunswick, 
N 


Van Cleef Bros Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


Chase & Sons, Inc., Randolph, Mass 

Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc 34385 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ml. 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 

Johns-Manville, Box 60, New York 16, 
N. Y 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7 ee 

U. 8S. Rubber Co., 
New York 20, N. Y¥ 

Van Cleef Bros., 7800 Woodlawn Ave., 
Chicago 19, Til 


TAPE, MICA. See Mica 


Rockefeller Center, 


TAPE and SHEETING, SYNTHETIC 
RESIN 

Ashestos Textile Div., Raybestos-Manhat- 
tan. Inc., Manheim, Pa 

Chase & Sons, Inc., Randolph, Mass 

Connecticut Hard Rubber Co., 413 Ease 
New Haven, Conn 


Continental-Diamond Fibre Co Newark 
13. Del 
du Pont de Nemours & Co., In E. I 


Plastics Dept., 350 Fifth Ave., New 
Yok 1, N. FT. 
Insulation and Wires, Ine., 3435 Chou 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il 
Irvington Varnish & Insulator, Diy. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11, N. J 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 
U. S. Gasket Co., Camden 1, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Components 
TAPES, MEASURING 
Keuffel & Esser Co., 
TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N. Y 
Kellogg Switchboard and Supply Co, 79 
W. Monroe, Chicago 3, Ill 
National Pneumatic Co.,  Inc., 
Cabot Div., Boston 19, Mass. 


TEMPERATURE CONTROLS 


See Controls, Pressure and Temperature; 
Relays ; Switche Thermometers 
Thermostats 


TERMINAL, BLOCKS. See Strips 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See Chambers 
Test 


TESTING INSTRUMENTS. See Instru 


ments 
THERMAL SWITCHES. See Switches 


THERMISTORS 


Carboloy Dept. of General Electric Co 
11109 E. 8 Mile Blvd., Detroit 32 
Mich 


Hoboken, N. J 


Holtzer 


THERMOCOUPLES 
Bake r& Ce Inc 113 Astor, Newark 


Bris tol Co Waterbury 20, Conn 
General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 


Hoskins Mfg. C« 
troit 8, Mich 

Revere Corp. of America 
Conn 

Rockbestos Products Corp., New Haven 4 
Conn 

Thermo Electric Ce 109 Fifth, Saddle 
River Township, Rochelle Park P. O 
N. J 

Westinghouse Electric Cotp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 


4445 Lawton Ave., De 


Wallingford 


' 614 
Frelinghuysen Ave., Newark 5, N. J 
Wheelco Instruments Div Barber-Colmar 

Co., 1203 Rock Rockford, Ill 


THERMOMETERS 


Bristol Co., Waterbury 20, Conn 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. 

Electric Auto-Lite Co., Toledo 1, ‘Ohio 

TAGliabue Instruments Div < Weston Elec 
trical Instruments Corp., 614 Freling 
huvsen Ave., Newark 5, N. J 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Il. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 

THERMOSTATIC BIMETALS 

Reet & Co., Inc, 118 Astor, Newark 5, 

J. 

Brainin Co., C. S. 318 Washington, Mt. 
Vernon, N. ¥ 

Bristol Co., 153 Bristol Rd., 
20, Conn 

Chace Co., W. M., 
troit 9. Mich 

General Plate Div., Metals and Controls 
Corp 46 Forest, Attleboro, Mass 


Waterbury 
1608 Beard Ave., De- 


THERMOSTATS 


\ero Manufacturing Co., 
Oblo 

American General Thermostat _Corp., 2064 
Bronx. New York 60, N 

Barber Colman Co Dept F, 1203 Rock, 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 16 Pleasant, Ashland, Mass 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 
Mercoid Corp., 4227 W. 

Chicago 41, TIL. 
Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 106 Forest, Attleboro, Mass 
Stevens Mfg. Co., Inc., Mansfie'd, Ohio 
Mill-Man Co., 429-33 E. 164th, New York 
56, N. Y. 


Columbus 16, 


Belmont Ave., 


To communicate with any manufacturer whose name pesos 
in this issue use READER INQUIRY FACILITY, page 253 
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NO tool marks! 
NO cut-off burrs! | 





.. AND THEY NEED NO 
PROTECTIVE FINISHES IN 
MOST APPLICATIONS! 
Like all GRC die cast fast- 
enings, they’re non-ferrous,  «: 
rustproof, and corrosion-re- 
sistant. GRC zinc alloy 
fastenings are furnished 
with clean threads and a 
bright finish that withstands 
normal usage—are available 
in all commercial finishes 
when desired. 


e ECONOMICAL 


WRITE TODAY FOR SAMPLES, 
LOW PRICES AND BULLETINS 


r~ | 








H 





Sheet Metal 
Fabricating for the 
Electrical Industry 


* 


TRA 


Designed to Commercial & Military 
+ Specifications (MIL-T-27 and AN-E-19). 
.-. Class A, B, H and Miniatures. 


Sample, Short and Long Runs. 


EPCO Products Inc. 


2500 ATLANTIC AVE. + BROOKLYN 7, N. Y. 
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2 


~ 


GRIES REPRODUCER CORP. 


: World’s Foremost Producer of Small Die Castings c 


149 Beechwood Ave., New Rochelle, N.Y.—NEw Rochelle 3-8608 


J.1.C 


Enclosures and Panels 


our prompt attention 


.F. COX CO. 


601 OTTAWA AVE. N.W. 
GRAND RAPIDS 2, MICH. 





Stan Peon. 


Industrial and *& 
Electronic Equipment 


let us A 
quote on your specifications. No obligation. heyy; 


Case histories prove 


AUT Daa 


shock-resistant 


Ce Ul ara URLS 


@ 


they're eRe 


die cast 


CAP NUTS 


OTHER GRC ZINC ALLOY 
FASTENINGS 


GRC WING SCREWS 
GRC WING NUTS 
Exclusive Finger-Grip Design! 


GRC SMALL TUBULAR 
RIVETS 

Diameters up to 9/64” 
lengths up to 5/16” 


THUMB NUTS—SCREWS 
large diameter 
round head 












ACTUAL 
SIZE 


ASE HISTORY 


Application : 

ograph pickuP <° 

er phon io, by AP 
Conneat, Ohio, 


Works, Inc., Erie: Pa. 


sridge, molded 
plied Plastics 


part housing f 


o- : 
bes ¢c Corporation: 


for Astati 
Division, 











withstand rivet 
acked contents. | 
{phenolics | 






of convention 


ing aroun : 
Custom Built Guar Solution glic,. which resists 
| grtour-filled rubber-Pneh | possible Mle 
Your Print or Specs G-E 12487 wee eration and ™ 





under riveting oP 


in . 
cracking sturdy desig": 


compact, 


will receive 






histories such as this show 


Case 


how you can 
benefit when you specify General Electrie’s shock- 
resistant rubber-phenolic compounds. These extra- 
high-impact materials help you design rugged, light- 
weight plastic parts that resist breakage in assembly 


we 


and use. They solve troublesome insert problems . . . 


Is 


improve product performance and appearance. 


Write today for a free copy of “Design 
File—G-E Rubber-Phenolics,”’ contain- 
ing new case histories and complete 
technical data. Address: General Elec- 
tric Company, Section 416-3C, Chem- 
ical Division, Pittsfield, Massachusetts. 


For 











Delivery x 
as promised! 





Hay aeons aa 
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No. 1010A COMPARI- 
SON BRIDGE. Self 





testing of resistors, 
condensers and induc- 
tors. 


supply, |! 
2 million 









MILITARY PULSE 
TRANSFORMERS. 
Constructed to MIL-T- 
27 specifications. De- 
signed for optimum 
pulse performance. 








ance wi 


FREED TRANSF 


Dress up 
your product 





























@ Cost much less than ordi- 











mary acorn or cap nuts. 











@ Spring steel locking action 
holds tight under vibration. 

















@ Pleasing appearance— 














covers rough bolt ends. 














@ Protects users against 
scratches and catching. 
































The Painut Co., 
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FREED Sets 2 NEW 
tandard Jor P 


or TEST INSTRUMENTS 





1020B MEGOHM- 
METER. 


contained — A.C. op- 
erated. Ideal for lab- oon: 
oratory and production | Ejectronicg 





TRANSFORMERS—MILITARY & COMMERCIA 


MINIATURE AUDIO. 
Hermetically sealed — 
constructed 


specifications. 


NEW COMPLETE CATALOG NOW AVAILABLE 


1730 Weirfield Street Brooklyn (Ridgewood) 27, N. Y. 

























No. 1060 VACUUM 





DIRECT | TUBE VOLTMETER. A 

Self con- {50 megohm input im. 
C. operated. |pedance wide frequen- 
ally regulated |cy range V.M. for use 
megohm to Jat audio and super- 
megohms sonic frequencies 


L 






HIGH FIDELITY. ‘/, 


in accord- | )8 29 CPS to 30 KC. 


th MIL-T-27 











ORMER CO., INC. 


Assure tight 
assemblies 


{7D 


—and get 


BIG SAVINGS 


with 


20a 






LOCK NUTS 


AVE MONEY and get a 
secure, streamlined fasten- 
ing on light assemblies, by 
using low-cost PALNUT 
Acorn Lock Nuts. Double- 
locking spring action resists 
severest vibration. Easily, 
speedily applied with hand or 
power tools. Also used on 
top of ordinary nuts to cover 
bolt ends and lock heavy 
assemblies. 


Full range of popular thread 
sizes, in cadmium, nickel, 
chrome or other finishes to 
order. 


Send for literature and free samples, stating size and finish. 


66 Cordier St., Irvington 11, N. J. 
in Canada: P. L. Robertson Mfg. Co., Ltd., Milton, Ontario 


Crouse, Mans 


93 School, 
180 Mercer 


Therm-O-Dise, Ine., 127 
field, Ohio 

United Electric Controls Co., 
Watertown, Mass. 

Westinghouse Electric 
St., Meadville, Pa. 

Wheelco Instrument Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill 

Wilcolator Co., 1001 Newark Ave., 
beth, N. ; 


Corp., 


Eliza 


TIMERS, MOTOR 


Allen-Bradley Co., 1816 8S. Second, Mil 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn 

Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Pa. 
Bristol Co., Waterbury 20, Conn. 


Cramer Co., Inc., R. W Box 8, Center 
brook, Conn, 

Dimco-Gray Co., 210 E. Sixth, Dayton 2 
Ohio 


Eagle Signal Corp., 202 20th, Moline 1 
Til. 
General Electric Co., 


Apparatus Sales Div., 
Schenectady 5, Y 


Hansen Mfg. Co., ea Princeton 3, Ind 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn, 

Industrial Timer Corp., 131 Ogden, New- 
ark 5, N. 


International Register Co.. 2620 W. Wash- 


ington Blvd., Chicago 12, Til. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 

Struthers-Dunn, Inc., Lamb’s Rd., Pit 
man, N. J 

Ward Leonard Blectric Co., 84 South, 
Mount Vernon, N. 

Westinghouse Stlestrto. Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi- 


cago 10, Ill. 
TIME SWITCHES. See 


Switches. 


TOOLS, PORTABLE 


High Speed Hammer Co., Inc., 309 N. 
Norton, Rochester 21, N. Y 

Jones Motrola Corp., 436 Fairfield Ave 
Stanford, Conn. 

Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

Nobur Manufacturing Co., 717 N. Victory 
Blvd., Burbank, Calif. (Hole Deburring 


Attachments) 
Scruggs Co., Loyd, 
Louis 1, Mo. 
Ryerson & Son, Inc., 
Til. 

Syntron Co., Homer City, Pa 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. (Terminal Tools) 

United States Steel Supply Div., United 
States Steel Corp., 208 8. La Salle, 
Chicago 4, Ill. 


1022-32 N. Sixth, St 


Joseph T., Chicago 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., Ghastes, 4700 Montrose 
Til 


Ave., Chicago il, 
Eastman Kodak Co., Rochester 4, N. Y. 
Hoboken, N. J. 


Keuffel & Esser Co., 
TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L.I., N.Y 


TRANSFER SWITCHES. See Switches. 
TRANSFORMER HOUSINGS. See Cabi- 


nets. Sheet Metal 


TRANSFORMERS, FLUORESCENT 


BALLAST. See Fluorescent Lamp Aux 
iliaries 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 856 Water, Cuba 
N.Y 


Chicago Standard Transformer Corp.. Div 


of Essex Wire, 3501 W. Addison, Chi 
eago 18, Tl. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill 

Dano Electric Co., 93 Main, Winsted 
Conn. 


Electran Mfg. Co., 1901 
Chieago 14, Ill. 
Federal Telephone and Radio 
Kingsland Rd., Clifton, N 
Freed Transformer Co., Inc. 
field, Brooklyn 
General Electric Co., 
Schenectady 5, 
General Transformer Co., 
Ave . Homewood, IIl. 
Raytheon Mfg. Co., Equipment Sales Div. 


Clybourn Ave 
Corp 199 
J 
1736 Weir 
(Ridgewood) a a. a 
Apparatus Sales Div 
Y 


18240 Harwood 


Dept. 6270-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16th, Chicago 
50 
Standard Transformer Co., Warren, Ohio 
Trenton Transformer Corp., Box 568-E 
Trenton, N. J 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 


Acme ne Corp., 356 Water, Cuba, 
a. - 

Chicago Standard Transfermer Corp., Div. 
of Essex Wire, 3501 W. Addison. Chi- 


eago 18, Til 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn, 

Electran Mfg. Co., 1901 Clybourn Ave. 


Chicago 14, Il. 
Freed Transformer Co., Inc., 1736 
field, Brooklyn (Ridgewood) 27, 
General Electric Co., Apparatus Sales. Div 
Schenectady 5, N. 
General Transformer Co., 18240 Harwood 
Ave., Homewood, 


Ly eir 
Y 


Hevi Duty Electric Co., Milwaukee ] 
Wisconsin 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif 


Kenyon Transformer Co., Inc., 
New York 59, N. 

Moloney Electric Co., 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 3, N. J 

Raytheon Mfg. Co., 
Dept. 6270-EM, 

—. Electric Co., 
l 


840 Barry 
Z. 

5390 Bircher Blvd., 
Albe 
Equipment Sales Diy 


Waltham 54, Mass 
4633 W. 16, Chicago 5¢ 


Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 
Trenton Transformer Corp., Box 568-E 


Trenton, N. J. 
United Transformer Co., 
York 13, N. Y. 


150 Varick, New 


Wagner Electrical Corp 6454 Plymouth 
Ave., St. Louis 14, Mo 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 356 Water, Cuba, 
N.Y 

Audio Development Co., 
So,, Minneapolis, Minn. 

Chicago Standard Transtormer Corp.. Div 
of Essex Wire, 3501 W. Addison, Chi 
eago 18. Ill 


2833 13th Ave. 


Comar Electric Co 3349 W Addisor 
Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Ill. 

Epco Products, Inc., 2500 Atlantic Ave 
Brooklyn 7, 2 : 

Federal Telephone and Radio Corp 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer , Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. ¥ 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill 

Ketay Manufacturing Corp 555 Broad- 
way, New York 12, N. Y 

Moloney Electric Co., 5390 Bircher Blvd 
St. Louis 20, Mo. 


Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J 

Sola Electric Co., 4633 W. 16th, Chicage 
50, Ill 

Standard Electrical Products Co., 
Third, Dayton, Ohio 

Torwico Electronics, Inc., 
huysen Ave., Newark 5 

Trenton Transformer Corp., 
Trenton, N. J 

United Transformer Co., 
York 13. N. ¥ 


TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme Electric 
ee 
Comar Electric (C<¢ 
Chicago 18, Ill 
Electran Mfg. Co. 
Chicago 14, ITI. 
reed Transformer Co., Inc., 1736 
field, Brooklyn 
Hevi Duty 
Wisconsin 
Raytheon Mfg. Co., 


2240 


965 Freling 


Box 568-B 


150 Varick, New 


Corp 356 Water, Cuba 


3349 W. Addison 
1901 Clybourn Ave 
Weir 
(Ridgewood) 27, N. ¥ 
Electric Co., Milwaukee 


Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass 
Standard Electrical Products Co., 2240 E 
Third. Dayton, Ohio 
Superior Electric Co., 83 Laurel, Bristol, 
Conn. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., 
Bloomfield Ave., 
General Electric Co., 
Schenectady 5, N. . 

Waterman Products Co., Inc., 
25, Pa. 


Allen B., 760 
Clifton, N. J 
seme Sales Div 


Philadelphia 


TUBES, ELECTRON 
Electrons, Inc., 127 
J 


(industrial) 


Sussex Ave., Newark 

Feder al Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM., Waltham 54, Mass. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa 

TUBES, METALLIZED GLASS See 
Glass. Technical 

TUBES, PHOTOELECTRIC. See Photo- 


electric Cells & Tubes. 


TUBES, THERMOCOUPLE 
Bristol Co., Waterbury 20, 
Kanthal Corp., 3 
Conn. 
Stupakoff Ceramic 
Latrobe, Pa 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


Conn 
Amelia Place, Stamford, 


& Manufacturing Co.. 
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Stock molded 
Bs ct i DIMCO-GRAY 


NO TOOL CHARGE! 
PROMPT DELIVERY ON... 


Terminal Nuts Round Ball Knobs 
Oval Ball Knobs Lid Knobs 

Instrument Knobs Knurled Hand Wheels 
Knurled Knobs Tapered Handles 

Push Button Knobs Agitator Caps 


Standard Army-Navy Instrument Knobs and Terminal Roards 


OWG NOS 46A42256. 47A40S27. 46842258. SOB13038, 46842249. 4914919. 


Write for Complete Catalog! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 





FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 
Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 


Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


COMPOUND FOR POTTING 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 
: Scientifically compounded from waxes, resins, asphalts, pitches, oils 


and minerals for specific applications. Specific data and samples 
will be furnished om request. 


BIWAX CORPORATION 
| 3445 Howard Street SKOKIE, ILL. 


ROTARY ELECTRICAL 











FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 
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EQUIPMENT 


. . « Designed to Meet Your 


Specifications 


Siem aetna tndiaiacetea cneeaamemanemeaeemaneetn eadsan ae neta 


BOOSTER 
DYNAMOTOR 
UNIT 


Model DYX — 2712 


Built to rigid military speci- 
fications. Operates at input 
of 14 volts, 5.5 amps, con- 
tinuous duty. &xternally 
fan cooled, complete with 
radio noise filter. For air- 
craft use. 


sibs cencsaiilisrisres tebaaeeeestis 


Th precision engineered Booster Dynamotor 
Unit shown above is typical of the many special 
solutions provided by EEPCO engineers for tough 
military and industrial applications. Thoroughly 
field tested and proved, this motor performs satis- 
factorily under the most extreme conditions of 
service. 

Whether your power problem relates to a highly 
developed radar unit or an industrial control de- 
vice, EEPCO’s research and development engineer- 
ing facilities are available to you. Because of our 
specialized experience in the design and manufac- 
ture of precision rotary electrical equipment, we 
can often save you both time and money in finding 
the most practical answer for you. 

Moreover, once the design is established, you can 
count on EEPCO’s manufacturing skill to produce 
the equipment you need with unsurpassed, unvary- 
ing quality. Whatever your power problem—simple 
or complex—EEPCO engineers will welcome the 
opportunity to work with you. 


WRITE FOR CATALOG INFORMATION 
Covering EEPCO’s New Model 
MS-3600 Shaded Pole Motors 


ELECTRO ENGINEERING———— 
PRODUCTS COMPANY, INC. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 








¢ P-M DC MOTORS & GENERATORS e UNIVERSAL MOTORS 


¢ SHADED POLE MOTORS 2-4-6 Pole an SLR Se nea 13 BO 8 


* P-M AC GENERATORS e CAPACITOR TYPE MOTORS 


x 
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SOCKET SCREWSS 


Available thru HOLO-KROME 
Authorized Industrial Distributors. 


HOLO-KROME 


THE HOLO-KROME SCREW CORP., HARTFORD 10, 





S AUEREISEN NO.29 


LOW EXPANSION CEMENT 





WITH HIGH CHEMICAL RESISTANCE 


Sauereisen No. 29 is a zirconium base cement used in 
embedding and insulating various types of heating 
elements for irons, cartridge and strip heaters. Fea- 
tures a very low coefficient of expansion. Chemically 
resistant to water, oil, electricity, most solvents and 
acids, and temperatures over 3000° F. Ready for use 
in 18 to 24 hours at normal temperature. This low 
expansion cement is ideal for uses where resistance to 
thermal shock is a determining factor. 


RECOMMENDED FOR: 


Appliances Irons gente 
Assembling Kilns TRIAL ORDER 
ees Muffles 10 LB. LOT 
mbedding Resistance Wire 

Furnaces Resistors $3.30 
Heaters Sealing 

Instruments Soldering trons 





Insulating 


Free Catalog with each order 
SEND TO DEPARTMENT EM: 








SAUEREISEN CEMENTS 


COMPANY 
UC Mabe SES LIE 












TUBING, LAMINATED METAL 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn, 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass, 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y. 

Kevere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 


TUBING, PAPER 


Accurate Paper Tube Co, 804 N. Peoria, 
Chicago 22, Ill 

Cleveland Container Co., 6201 Barberton 
Ave Cleveland 2, Ohio 

Continental-Diamond Fibre Co., 
13, Del. 

Niemand Bros., Inc., 37-05 Thirty-Fifth 
Ave., Long Island City 1, N Ee 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill 

Stone Paper Tube Co., In 900-922 
Franklin, N.E., Washington 17, D.C. 


TUBING, SILVER. See Silver and Silver 
Alloys 


TUBING and SLEEVING. BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 

Bentley, Harris Mfg. Co., 1205 Barklay 
Conshohocken, Pa 

Brand & Co., Inc., William, Dept. EM 
North & Valley, Willimantic, Conn 


Newark 


Continental-Diamond Fibre Co., Newark 
13, Del 
Corning Glass Works, Dept. EM-6, Corn- 


——, . we 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 
Mitchell-Rand Insulation Co., Inc. 51 
Murray, New York 7, ee 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

Thompson Fiber Glass Co., H. I., 1733 
Cordova, Los Angeles 7, Calif 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
m 


Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


TUBING and SLEEVING, 
PLASTIC 


Brand & Co., Inc., William, Dept. EM 
North & Valley, Willimantic, Conn 
General Electric Co., Chemical Div 1 

Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis, 3, Mo 
Insulation Manufacturers Corp S65 OW 
Washington Blvd Chicago 6, Til 
Irvington Varnish & Jrsulator. Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, — J. 
Mitchell-Rand Ins ulatic I Co ‘ ’ 
Murray New York N Y 
National Vulcanized Fibre Co., 
ton mm Del 
Nat ar Corp., 207 
ridge, N. J 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 
Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass 
Polymer Corp. of Pennsylvania, Reading 


EXTRUDED 


Wilming- 
Randolph Ave., Wood 


Rogan Brothers, 3027 N. Monticello Ave., 
Stokie, Ill 

Varfiex Sales Co., Inc., 309 N. Jay, Rome, 
aa . 

TUBING, STEEL. See Steel. Commercial 
Grades and Forms 


TUNGSTEN (See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, 

Mallory & Co., Inc., P. R., 
6, Ind 


Indianapolis 


UNDERCUTTERS, MICA. See Mica Un 


dercutters. 


VACUUM PUMPS. See Compressors & 
Pumps. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co 
Orange, N 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
Barber-Coleman Co., Dept. F, 1203 Rock, 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Div., 
ro 5 N. Y 

Mercoid Corp., 4227 W. 
Chicago 41, Ill 

Skinner Electric Valve Div., Skinner 
Chuck Co., 108 Edgewood Ave., New 
Britain, Conn 

Valvair Corp., 956 Beardsley Ave., Akron 
11, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


393 Lakeside Ave., 


Belmont Ave., 


VARNISHED FABRICS. See Fabrics, In 


sulating 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. : 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 
Y 

George C., 


New York 17, N 
Borthig Co., Inc. Box 115 
East Rutherford 3, N. J 3 
Brand & Co., Inc., William, Dept. EM 
North & Valley, "Willimantic Conn 
Dow Corning Corp., Dept. AEI-17, Mid 
land, Mich, (Silicone) : 
du Pont de Nemours & Co., Inc E. l.. 
Finishes Dept Wilmington 98, Del 
Durez Plastics & Chemicals, Inc., 1306 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical Diy 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3 
teau Ave., St. Louis 3, Mo Es 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, IU 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N, J 

Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa 

Zophar Mills Brooklyn 

m. = 


29 
ve, 


35 Chou 


Inc., 117 26th 


VARNISHES, FINISHING. See Lacquers 


Enamels and Varnishes. 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resins 


V-BELTS. See Drives, Belt 


VIBRATORS 

Aerovox Corp New Bedford, Ma 

American Television & Radio Co., St. Paul 
1. Minn 

Bristol Co 

Mallory & Co Ine P. R 
6, Ind 


VIBRATION TEST MACHINES 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y : p 

Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Waterbury 20, Conr 
Indianapolis 


VOLTAGE REGULATORS. See Regula 
tors Voltage Transformers, Variable 


Voltage 
VOLTMETERS. See Instruments 


WASHERS, BEARING. See Bearings and 


Bushings. 
WASHERS, FLAT. See Fasteners 


WAXES and COMPOUNDS 

Rakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York iT, oo dite oe 

Biwax Corp., 3445 owar¢ cokie, 

Dow Corning Corp Dept. AEI-17, Mid 


land. Mich 

General Electric Ce Cher al =Div 
Plastics Ave Pittstield, Mass. — : 

Insulation and Wires Ir 34 Chou 
teau Ave St. Loui M 

Mica Insulator Co., Schenectady 1, N ¥ ; 

Minnesota Mining & Mfg. St. Paul 
6, Mint 

Mitchell-Rand Insulation Co, Ine., 51 
Murray. New York 7 N.Y 

Zophar Mills Ine 1170-260 Brooklyn 
a 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Choutesu 
Ave. St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Mica Insulator Co., Schenectady KN. F 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N 2 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Arc) Ce. 

Mullenbach Electrical Manufacturing 
2300 E. 77th, Los Angeles 58, Calif. 


Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y 5 B 
Westinghouse Electric Corp., P.O. oO 

9025 Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners 


WHEELS, BLOWER 

Master Apoliance Mis. Co., Fourth & On 
tario, Racine S 

Torrington Manufacturing Co., Torrington 
Conn. 


WIRE and CABLE, BARE 


American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. 8 oe 
Corp., Rockefeller Bidg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. eo 

Chase Brass & Copper Co., Waterbury - 
Conn. ; ; 

Cornish Wire Co., Inc., 50 Church, New 
ween T, Ms Be 

Electric Auto-Lite Co., Port Huron, Mich 

Benes Wire Corp., Fort Wayne 6, Ind 
General Cable Corp., 420 Lexington Ave 
New York 17, N. Y 

General Electric Co., Construction Mate- 
rials Div Bridgeport 2. Conn 
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ELECTRICAL 
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MANUFACTURING 















































































































Better Performance... 
WITH THIS NEW 








HERMETICALLY 
SEALED 
RELAY 


PUALO 





Molded Plugs 


Developed to meet exacting 
specifications for a current 
aircraft equipment applica- 
tion, this hermetically sealed, 
| solenoid-type relay combines 







high contact rating and large 
contact area in a lightweight, 
compact envelope. 


CHARACTERISTICS 
DESCRIPTION: SPST, NO., bracket mounted. 
1 COIL DATA: Nominal voltage 24-28 VDC; maximum operating voltage 


No. A-53-110 1005 Connectors 


29 VDC; maximum pick-up voltage 18 VDC; drop-out voltage 
7 VDC, plus 0, minus 5.5 VDC; standard coil 160 ohms, 
maximum coil current .180 amps. 
CONTACT RATING: 25 amp. resistive; 20 amp. inductive; 
15 amp. motor. 





1002 Connectors 


RATED DUTY: Continuous. 
WEIGHT: 6.25 ounces. 
MAXIMUM DIMENSIONS: Width 34") length ny", height 244" 


leaders in 





Brochure and specifications 
available upon request. 





RELAY 
DIVISION 










molding specialty 


dd 


plugs for the 


electronics and 





electrical manufacturing 






|| Inquiry 
| | Facility 


e@ If whatever appears anywhere in this 
issue, either in the editorial or advertising 
- pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 253, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 












Special Interlock 


M-1002 Plug 


PUBIC) 






Special 


Complete 
Strain Relief 


Ht catalog 
Sp HM la) 


if 
on request 


co NS, 


Relief PLASTICS CORPORATION 


Commercial & Foster Streets, 
Worcester, Mass. 








eM A ety and Cord Set Assemblies 
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Sub-Miniature 


PILOT LIGHTS 


A great aid 
to miniaturization 
Require a single 15/32” hole 


All lens colors 


All units applicable to 
Mil Specifications 


you re 
CRAMPED 
Na 

























PLASTIC 

PLATE 

LIGHT 
ASSEMBLIES 


No. TT-51; No. TT-SIA with No. 327 
lamp. For edge lighting. Red or 
other color filters, black top. 


0. UF cuB-MINIATURE 


LIGHT SHIELD INDICATOR LIGHTS 


ASSEMBLY 





B) No. 8-3730-111; for Mil-7788 panels. 
C) No. 41930; light shield (All illustrations are approx. actual size.) 
D) No. 8-1930-111; non-dimming 
£) No. 11-1930-111; mechanical dimmer Y/ 
No. 3-1930-111; polaroid dimmer. Foremost Manufacturer of Pilot Lights 


All assemblies accommodate midget 
flanged base lamps like this one 

(actual size); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28. 


Any assembly available complete with lamp p 
SAMPLES ON REQUEST — NO CHARGE 
Write for Catalogue L-153 


| | DIALIGHT 


CORPORATION 


60 STEWART AVE. BROOKLYN 37, N.Y 
HYACINTH 7-7600 








MAMCO Switches 


For single pole, single throw toggle 
switches, see Mamco first. Now in use 
on appliances, portable tools, electronic 
equipment and devices. Provided with 
wire leads (any length). Three AMP.— 
250 Volt maximum. Small and compact 
Molded plastic housing. 
Samples available. Price: 










on request. Write today, 
to 


“APPLIANCE MFG CO 


PACINE WISCONSIN 





Okeke 


. Springs, C 
« Cable, Monessen, Pa. (Stainless o1 Flat; Stampings, Metal - wll end 
- SS eins ae te Bending) 
1elps- Dodge er Products Corp., 
woe tp., Fort wikE, MAGNET 
Rome Cable Corp., Rome, N. Y Acme Wire Co., 1255 Dixwell Ave., New 
| Ryerson & Son, Inc., Joseph T., Chicago Haven 14, Conn. 
Il. Anaconda Wire and Cable Co., 25 Hroad 
way, New York 4, N. Y. 
WIRE and CABLE, INSULATED Belden Mfg. Co., 4633 W. Van Burer 
Asbestos (A) Chicago 44, ; 
Rubber (B) Chase Brass & Copper Co., Waterbury 2 
Varnished Fabric (C) svOnn 
Thermoplastic (T) Plectric Auto-Lite Co., Port Huron, Mich. 































Page Steel & Wire Div., American Chair WIRE FORMS. 


See 


Essex Wire Corp., Fort Wayne 6 
General Cable Corp 420 Lexingtor 
i o¥ 


Coaxial Cable Ind 


Ave 


(X) 


Alden cots Co., 1125 N. Main, Brock New York 17, N. 
ton 64, Mass General Elec Co aratus Sales 
American Phenolic Corp., 1830 S. 54th eee s ‘N oe a ” 
Ave., Chicago 50, Tl (X) . "tres co , 
American Steel & Wire Div., U. 8S. Stee) oe ete, Windsor Ave 
Cc ire n . e 
Cop.. Rockefeller Bldg., Cieveland 18, Lowell Insulated Wire Div , Overlakes 
Anaconda Wire and Cable Co., 25 Broad . CFD. > 4inco n, Lowell, Mass 
way. New York 4, N. Y. (ABCTX) Phelps-Dodge Copper Products Corp.. Ine.. 
Belden Mfg. Co., 4633 W. Van Buren, ) ee Div., Fort Wayne, Ind 
Chicago 44, Ill. (ABTX) ockbestos Products Corp., New Haven 4 
Brand & Co., Inc., William, Dept. EM Conn a 
North & Valley, Willimantic, Conn. (T) Roebling’s Sons Co., John A Sub of 
ae — Co., Div. of Crescent Co. Golomde Fuel and Iron Corp., Trentor 
nc., Pawtucket, R. I 2, « be 
| Chase eee 2 Copper Co., Waterbury 20, Rome Cable Corp., Rome, N. Y 
Conn. (BCX) Sprague Electric Co., 307 Marshall, No 
| Chester Cable Corp., Chester, New York "Eien: Siuae <i a 
(TX) “s : y 7 is y 
| Cornish Wire Co., Inc., 50 Church, New oor Wire Co., Inc., Pownal, Vt. (Tet- 
York 7, N. Y¥. (BT) 
Electric Auto-Lite Co., Port Huron, Mich. 
(BCT) WIRE, MAGNETIC RECORDING. See 


Essex Wire Corp., Fort Wayne 6, Ind Magnetic Recorder Components. 
(BT) 


Federal Telephone and Radio Corp.. 19% WIRE, RESISTANCE 
Kingsland Rd., Clifton, N. J. (TX) > : , a . 
General Cable Corp., 420 Lexington Ave. sristol Co., Waterbury 20, Conn 
New York 17, N. ¥. Driver Co Wilbur B. 150 Riverside 
| General Electric Co., Construction Mate- Ave., Newark 4, N. J 
rials Div., Bridgeport 2, Conn. (ABCX) Driver Harris Co., Harrison, N. J. 
| Hitemp Wires, Inc., 26 Windsor Ave., oskins Mfg., Co., 4445 Lawton Ave., De- 
Mineola, N. ¥. (T) trolt 8. Mich. ; : 
Lowell Insulated Wire Div., Overlakes Jelliff Mfg. Corp., C. 0., Southport, 
| “Corp., 171 Lincoln, Lowell, Mass. (BT) Conn. Sh : 
| Phalo Plastics Corp.. Commercial & Fos- Ney Co., J. M., 371 Elm, Hartford, Conr 
ter, Worcester, Mass. (TX) 
Phelps-Dodge Copper Products Corp., Fort WIRE STRIPPERS. See Strippers, Wire 
Wayne, Ind. (ABCTX) 
Riverside Manufacturing and Electrica) wiRING HARNESSES. See Harnesses 
Supply Co., 10227 Michigan Ave., Dear and Assemblies, Wire 
born, Mich 
—— Corp., New Haven 4 WORMS AND WORM WHEELS. See 
Rome Cable Corp., Rome, N. Y. (BTX) Gears and Pinions 
Royal Electric Co., Inc., Pawtucket, R. 1 
(ABT) WRENCHES, SOCKET SCREW See 
Runzel Cord & Wire Co., 4723-31 Mont Socket Screw Keys and Wrenches 
rose Ave., Chicago 41, Ill. 
United Manufacturing & Service Co., 409 YARNS, BRAIDING & SERVING. S+e 
S. 6th, Milwaukee 4, Wis Fabric Insulating 
U. S. Rubber Co., Rockefeller Center, Nev 
York 20, N. Y ZINC 
WIRE CUTTERS and STRIPPERS. See Federated Metals Div American Smelt 
Strippers, Wire ing & Refining Co., 120 Broadway, New 
York 5, N. Y. 
WIRE CUTTING PLIERS and TWIST- New Jersey Zine Co., 160 Front, New York 
ERS. See Pliers & Cutters, Wire. ee | 
















To/ CHECK SPEEDS periobicaLty 


To SHOW SPEEDS continuous 
USE JONES TACHOMETERS 


write for Catalog EZT™ J 


JONES MOTROLA CORP. 
STAMFORD ole) NINE 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253. 






Layout of Wiring Diagrams for 





Electro-Hydraulic Systems 












How does an electrical designer go about constructing 
an electrical control diagram from the functional re- 
quirements of a hydraulically actuated machine cycle? 
By relating position, pressure and time. See July ELEC- 


TRICAL MANUFACTURING. 









About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We've had it. 


Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 








Rae 


P.O. Box 291 — Racine, Wis. 


ELECTRICAL MANUFACTURING 


NOW IS THE TIME 


dl 








Za 
eo ww ZENITH 


eA eR a 
HR ea ia) 


for ACCURATE 
TIME ON ALL 
YOUR 
ELECTRICAL 
OPERATIONS! 


fes, you get immediate delivery on the Zenith Multi-Circuit Timer .. . 
the unit that’s specially designed to accurately, dependably time any 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 


P for on and off periods with as many circuits as desired . . . can be 
furnished without synchronous motor for elevator control, limit switch 
s and similar operations. Available now! 


For full information and prices, send for illustrated Bulletin No. 142. 


See Classified Telephone Directory 
for Name of Local Representative 


ZENITH ELECTRIC CO. 


152 W. WALTON ST., CHICAGO 10, ILLINOIS 


Mt 
aye PRECISION 


l 
MADE 
WIRE, RD & CABLE 


Runzel offers manufacturers of elect- 
trical products a complete and 
prompt source of supply. 















Hook-up wire, low tension shielded 
cords, lead-in wire, speaker cords 
hond for quick service from and all popular types of insulated 
our centrally located plant. wire. . -FOR EVERY WIRING NEED 


SSS ae 


CHICAGO 41, ILLINOIS 


We carry large stocks on 








Identify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods. 


¢ Aluminum, steel, brass, 
or zinc. 

© Big variety, all styles § 
and sizes. 

© For aircraft, radio, 
telephone, motor and 
generator manufacture, 
etc. 


Free Samples and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept. 9-811, Newport, Ky 
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ASBESTON 


TAPES 


Underwriters’ Grade asbestos yarns are woven into 
these tapes—so you know they are dependably heat- 
resistant for high-temperature installations. 

Asbeston tapes are strong yet thin; you can wind 
them tightly for the small, neat jobs required in top 
quality work. 

You can bank on these tapes for consistently fine 
performance. We know, because we supervise every 
stage of their manufacture from raw materials to 
finished product—all in our own modern plant at 
Hogansville, Georgia. For the most particular speci- 
fications, give your product the advantages of 
Asbeston Tapes. 


Gauges Widths 
.010 and .015 inch ¥% inch to 1% inches 


Sold by reputable distributors all over the United States. 








Textile Division 


UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas 
Rockefeller Center, New York 20, N. Y. 


ASBESTON® 
uSROyaL 


UNITED STATES RUBBER COMPANY 
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We draw our own copper, 
grind our own segment mica, 
manufacture our own steel 
components. These complete 
production facilities and qual- 
ity controls assure  unfail- 
ing commutator dependabil- 
ity. 








And yet, we're proudest of our 
know-how. Nippert’s practi- 
cal engineering vision tailors 
commutators to specific appli- 
cations. Sizes from 7/16 to 


an 









































Specify Nepco Commutators 
and slip rings . . . for peak 
performance in your electrical 
rotating equipment. 
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ELECTRIC PRODUCTS CO. 


1759 W. Mound St. © Phone: RA-1116 
COLUMBUS 23, OHIO 
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A Revolutionary 
New Relay Development 


of utmost importance to electrical 
and electronic design engineers 


The Mullenbach Capaswitch uses an en- 
tirely new and different concept in relay 
design to transfer the contacts; provides 
extreme sensitivity, low power require- 
ments, high current-carrying capacity. 
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The revolutionary new Capaswitch is basi- 
cally an ultra-sensitive relay with unusual 

| current carrying capacity. It will perform all 

| of the jobs otf conventional magnetic-coil 
relays, within the same current carrying 

| capacity, plus many jobs that magnetic-coil 

| relays cannot do. However, in design it 
departs radically from conventional relays. 

| Instead of the usual electromagnetic arma- 

| ture, a unique electrostrictive capacitive ele- 
ment provides the mechanical energy to 

| open and close the contacts. Only 0.5 milli- 

| watt-seconds of operating power (150 volts 
d.c.) is required to close the contacts. 

| To keep them closed requires less than 0.1 

| milliwatt, or less than one-hundredth the 
power required to keep a conventional mag- 

| netic-coil relay closed! This low power 

| requirement opens up a vast new field of 

applications, eliminating 
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much 
pre-amplified equipment. 


need for 


How the Capaswitch works—Application of 
an actuating voltage creates a bending 
moment in the electrostrictive capacitive ele- 
ment, closing the contacts. Removal of the 
actuating voltage and discharge of the 
electrostatic element through extermal cir- 
cuits or through a resistor, removes the 
bending moment, opening the contacts. 


Time Delay Functien—If appropriate resist- 
ances are applied in the circuit, the Capa- 
switch will function as a time delay relay to 
open or close the contacts. For longer time 
delays a larger condenser may be paralleled 
to the capacitive element. 


Pulse Characteristics—Initial closing time of 
the Capaswitch is 10 milliseconds. How- 
ever, it can be actuated by pulses as short as 
10 microseconds or less. The electrostatic 
element may also be used to store low power 
pulses until sufficient voltage has been ac- 
cumulated to operate the relay. However, 
present models cannot be used for accurate 
counting. 


Available now—Until recently the Capa- 
switch has been available only in limited 
quantities. Now, however, stepped-up pro- 
duction schedules assure increasing supplies. 


















OVERALL DIMENSIONS: 
Length: 312” 

Width: 1-7/16” 
including solder 
terminals 


Depth: 11/16” 
Weight: 1.7 ounces 


THE MODEL A-150 
CAPASWITCH 


a singie pole, double 
throw relay, rated at 
1 amp., 110 v., A.C. 
non-inductive load. 
Normal operating 
voltage 150 volts D.C. 


Write today 
for complete 
specifications 
and prices! 


Established in 1927 


ELECTRICAL MANUFACTURING CO. 


2300 East 27th Street * Los Angeles 58, Calif. 
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such Performance! 


and NEVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 


In the never-ending conquest of the vast barriers of space 
and time, Douglas goes ever forward meeting every chal- 
lenge that men and machines must face. The newest 
— and brightest — star in the aviation firmament, the 
Douglas DC-7, is truly a miracle of the mastery of men 
over machines ... and in this great work sixteen A. W. 
Haydon timing devices play an important part. 


We at A. W. Haydon take pride in our contribution 
toward bringing a mass of metal and machinery into 
integrated performance which meets Douglas high 
standards. Integrated performance 1S born of a multi- 
tude of small component parts, working in perfect 
mechanical and electrical coordination. The A. We 
Haydon precision timing instruments are a vital part 
of this vast network. 


A. W. Haydon Time Delay 
Relay is a very important 
SN component of the automa- 
4 tic prop feathering system. 


such Power 
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DOUGLAS ><» 


DOUGLAS DC-7, the 
ultimate in comfort- 
able and safe air 
travel. Swift, luxuri- 
ous, dependable — the 
new DOUGLAS DC-7 
justly deserves the ac- 
colades it is receiving. 
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A. W. Haydon Time Delay 
Relay times duration of 
prop feathering. 


Y A. W. Haydon Repeat 
Cycle Timer is a vital part 
of the prop deicing equip- 
ment. 


JY A.W. Haydon D.C, Timing 
Motors are used in the ca- 
bin pressurization systems, 


COMPANY 


234 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
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Design and Manufacture of Electro-Mechenicel Timing Devices 
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exactly the features you need in one compact, integrally 
built power unit. e 

PN Mao hodi ee de alae tomes lie) 
types of electric motors, gearmotors, variable speed drives, 
fluid-drives, electric brakes, etc., than Master has to offer 
UU SAC Ml MSR a Nm uC Mem 
power drive that’s just right for each job. 

Use Master power drives to increase the salability of your 
motor-driven products . . . improve the economy and pro- 


ductivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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for portable roasters 
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‘THERMOSTATS 


to whet a designer’s imagination... 


3 tage thermostats 


sensitive * close control 
acting * positive acting 
acting * shock resistant 
compact * adjustable 
non-adjustable 

open type 


rmetically sealed 


With competitive conditions ahead, you're probably. reappraising your 
product. Or designing a new one. Either way, with Stemco thermostats 
on the job there's every chance you'll improve performance .. . 
solve production headaches . . . lower costs. 
No other line of bimetal thermostats has as many different styles 
in production. So if you want close control, compactness, light weight — 
you ll find them all in Stemco thermostats. Combined with Stevens 
application engineering service, you profit from important savings of being 
able to use a production line Stemco thermostat for your special needs. 
Let's match our experience and enthusiasm against an hour of your time. 
A card or call will bring our representative on the double. 


manufacturing company, inc. 
f 
F Mansfield, Ohio 
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